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SCL40818, SCL4082B
SCL40738

SCLA4081B - Quad 2-input AND
SCL4082B - Dual 4-Input AND
SCL4073B - Triple 3-Input AND

FEATURES

L X X X 4

Buffered Outputs
Diode Protection on all Inputs
Fully “B”-Series Compatible

CMOS AND GATES

Balanced Output Drive Current Specifications

TRUTH TABLE

Inputs

Output

11441 .
All other combinations

1
0

/ .
FUNCTION DIAGRAM

g

SCL4081B
1A
18
2A
28
3A
3B
4A
AR

(23
<

I3
N
<

10 3Y

[T - B N

-
N

NG

114y

-
w

Y = AB

SCL40828
1A
1B
ic
1D
2A
28
2C
2D

-5

- s
N~ 0 © O b W N

L

-

Y= A

SCL40738
1A
18

it
2A
2B
2cC
3A
38
3C

W BN -

-
-

- -
w N

Vgg = Pin 7
for all Devices

i

1Y

13 2Y

8CD

CONNECTION DIAGRAMS
{all packages)

Vpp 48 4A 4Y 3Y 3B 3A

S N T VN S B

14 13 12 11 10 9 8
scL40d18B )

1 2 3 4 5 6 1

T T T T 71T 1

1A 1B \1Y 2Y 2A 28 Vgg

Vpbp 2Y 2D 2C 2B 2A NC

| i 1 ! |1 1

14 13 122 11 16 9 8
scL40828

1 2 3 4 5 6 17

! 1 1 I I I i
1Y 1A 18 1C 1D NC Vgg

38 3A 3y 1Y 1C

| | 1 1 ! {

14 13 12 11 10 9 8
SCL4073B

1 2 3 4 5 6 1

| I | | i | |

1A 1B 2A 2B 2C 2Y Vgg

Add suffix for package:

C  14-pin Cerdip
D 14-pin Ceramic
E 14-pin Epoxy
F  14-pin Flat

H Chip

RECOMMENDED.OPERATING CONDITIQONS
For maximum reliability:
OC Supply Voitage VppD - Vss

Operating Temperature,, ., Ta
C, D, F, H Device
E Device

3t015 Vdc

5510 +125 ©OC
4010 +85 ©C
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SCL40818, SCL40828, SCLR0738

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS ''

: 7 S 3
PARAMETER VoD | conpitions |- Tuow +25°C LI P
(vde) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE loo
CURRENT 5 Vy=VsgorVpgl - 005 - 0.0005 0.0% - 1.5 {uAdc
10 jAN valid inpyt - 0.10 - 0.001| 010} - 3.0
15 {combinations - 020, - [0.002 | 0.20] - 6.0

NOTES: * Remaining Static Electrical Characteristics are listed under “SCL40008B Series Family Specifications”
. ? Tiow = -55°C for C, D, F, H device.
= -40"C for E device.
Tiign = +125°C for C, D, F, H device.
=+ 85°C for E device.
? These devices have been designed for balanced output drive current specifications. Consuls Family Specifications.

DYNAMIC CHARACTERISTICS (C, = 50pF, T ,.=25°C}

PARAMETER (‘\’/gg) Min. Typ. Max, Units
PROPAGATION DELAY TIME toLr bppy - - 150 300 ns
0 - 65 130
15 - 50 160
OUTPUT TRANSITION TiME U 1] 5 - 100 200 0s
: 10 - 50 100
15 - 40 80
Vos, DRAIN VOLTAGE (Vdc) 50 T I .
-20 -18 -16 -14 -12 -IIO '8 :5 4 @2 00 | E 45 Ve, = 15 Ve
Ves = - 5iVdc 5 = e
Y i a7 B E 3
I / = = 30 -
Vs == 10 Vdc 7 152 &
204% 52 Vs = 10 Vde
252 a0
= < 15 e
302 = e
< a5 5 e //’

Ves =—15 Vde _L A s —g = 54 vcs|=51“c T, =25 -
1 .. = . 1 1
l—f_T/ T=oeas B 0 2 4 6 8 1012 14 15 16 20

=50 Vos, DRAIN VOLTAGE (Vdc)
TypicalP-Channel Typical N-Channsl
Source Curreat-Charactoristics Sink Current Characteristics
LOGIC DIAGRAMS SCHEMATIC DIAGRAM - SCL40828 (1 of 2 gates)
Yoo
b
SCL40818
SCLAa082B
e
J o s Yss
SCL40738 o syt
=
——t




- MM54C00/MM74C00 quad two-input NAND gate
MM54C02/MM74C02 quad two-input NOR gate

MMS54C04/MM74C04 hex inverter

MM54C10/MM74C10 triple thrée-input NAND gate
MM54C20/MM74C20 dual four-inpqt NAND gate .

general description

These logic gates employ complementary MQOS

~ {CMOS) to achieve wide power supply operating

range, low power consumption, high noise im-
munity and symmetric contrelled rise and fall
times. With features such as this the £4C/74C
logic family ‘is close to ideal for use in digital
systemns, Function and piniout compatibitity with
series 54/74 devices_minimizes design time for
those designers aiready familiar with the standerd
54/74 logic family.

features

Wide supply voltage range ‘3.0V to 15V
® Guaranteed noise margin A 1.0v
® High noise immunity 0.45 Ve typ.

@ Low power

consumption 10 nW/package typ.

All inputs are protected from damage due 10 ® Low power fan out 612
static discharge by diode clamps to Ve and GND. TTL compatibility driving 74L
connection diagrams
MME4C00/MM74C00 MMBE4C02/MM74C02 NMS54C04/MMT74C04
17 v Vee
ifn 13 Pz o st s ift L L L R L pe oz jn oqeogs g
’ ]
O = ulala
v iz b o ds e T v I h s s b T [l Ts I
. GRD GND ) GXD
. T0P VIEW TOPVIEW TOP ViEw
L}
MMB4C 10/M74C10 ) MM S4AC20/MM74C20
Veo ) Ve
{14 [13 {12 |0 |0 |8 |8 16 13 12 1| (8e
v 12 13 o Ts s by 1 12 Iy fa ds s sl{)
&no TOP VIEW

YOP VIELY
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SCL4066B

FEATURES

® Transmission or Multiplexing of Analog or
Digital Signals .
¢ B0{) Typical ON-Resistance for 15-Volt oper-
ation
# Switch ON-Resistance Matched to within 5§)
over 15-Volt Signal-Input Range
4 ON-Raesistance Flat over Full Peak-to-Peak Sig-
nal Range
¢ High Degree of Linearity:
<.0.5% Distortion {typ) @ f;s = 1kHz,
Vis = 5Vp.p, VDD-Vsg = 10V, R = 10k 2
¢ Extremely Low OFF switch Leakage Resulting
n very Low Offset Current and High-Effactive
OFF Resistance:
10pA (typ) @ Vpp-Vgs= 10V T =25°C
4 Extremely High Control Input {mpedance (Con-
trol Circuit Isolated from Signal Gircuit):
. 10128 (typ)
¢ Low Crosstalk between Switches:
: -50dB {typ) @ fig= 0.9MHz, R =1k
4 Matched Control-input to Signal-Output Capac-
: itance Reduces Output Signal Transients
¢ Frequency Response, Switch ON= 40MHz (typ)

DESCRIPTION

The SCL4066B is a Quad Bilateral Switch
intended for the transmission or multiplexing' of
analog or digital signals. It is pin-for-pin compatible
with the SCL40168B, but exhibits a much'lower
ON-resistance. In addition, the ON-resistance. is rel-
atively constant over the full input signal ‘range.
The SCLA066 consists of four independent bilat-
eral switches, A single controlsignal is required per
switch. Both the P and the N-device in a given
switch are biased ON or OFE/simultaneously by
the control signal. As shown below, the well of the
N-channel device on each switch is either tied to
the input when the switch is ON or to Vgg when
the switch is OFF, This configuration minimizes
the variation of the switch-transistorsthreshoid

SCHEMATIC DIAGRAM (one of four switches)

swircH
. CONTROL
I~
Vis

==

R

SIGHAL-LEVEL RANGE'
vss S V5 2Vpp

NORMAL OPERATION
COMYROL-LINE BIASING.
SWITCH OM, "« ¥po
SWITCH OFF, ve 0 oW

CONTROL
e

CONNECTION DIAGRAM
(all packages)

Switch
Switch D Switch C

——

e e e S
Vpp C C IN OUT QUT (N
i I | { 1 I ]
4 13 12 11 103 8
SCL40668
1 2 3 4 5 6 17
! ! I | ! | 1
IN " OUT OUT IN C C Vss
S ——— e e

Switch A Switch 8 Swgch

Add suffix for package:
C 14-pin Cerdip ¥  14-pin Flat
D 14-pin Ceramic H Chip
E. 14-pin Epoxy

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage Vpp-Vss 3t015 Vde

Operating Temperature Ta

C, D, F, H Device 5510 +126 ©OC
E Device 401t0 +85 ©OC

voltage with input-signal, and thus keeps the ON-
resistance fow overthe full operating range.

The advantages over single-channel switches in-
clude peak input=signal voitage swings equal to the
full supply voltage, and more constant ON-imped-
ance over the input-signal range. For sampie-and-
hold applications, however, the SCL4016 is
recommended.

LOGIC DIAGRAM

-— Focus

o
U L

SNSSass sand el

-———‘. —t
i =Dy e
[ crs pasnd ool
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SCL40668
ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS ' *

v v Tiow’ 25°C Tuicn®
PARAMETER CONDITIONS | yao) | (i o™ : TSt Units
Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE
CURRENT oo | Vin=Vss 0r Voo 0 5| ~ | 005 - Joooos| 0.05 ~ | 1.5] uAde
All valid input 4] 10 | - 01§ - 10001} 01| -~ | 30
combinations 0 15 - 0.2 - ]90.0021 0.2 - 6.0
MINIMUM INPUT HIGH Vi
VOLTAGE Vs = Ves 0 Sope= 1 40| - |275 | 40| -~ | 40| vde
{Control Input) Vos=Voo 0 104 - 80| - |58 80| - 8.0
1oge="T0LA O | 16 f - 1120} - |825 [120| - {120
MAXIMUM INPUT LOW ViL
VOLTAGE V <V 0 50104 — 110225 | - | 10] -1 vde
(Control Input) S iV 0| 10f20 | =| 2048 - | 20| -
104" = 104A 015430 — r30]675 )| - 30| -
SWITCH INPUT/OUTPUT lore
LEAKAGE V= e 75 | 4750 —~ [£100f - |20.01=100] - | +200|nAdc
V,s217.6Vdc
ON-RESISTANCE Roa
C.D.F.H device ¥Yec =Moo @5 +me [N 220] - 80| 280] - | 320 q
Vss&Vis< Voo 0 |+15
RU= 10k "
S b b 0]~ | 1201 a00] - | ssol @
g | +10
2844250 _ | o000| - | 270 | 2500] - | 3500| £
0 . [+5 :
E device Ron | Ve = Voo 75 1 +751 - 250 — g0l 280] - 300 o
Ve VisSVip e 1
R = 10k&Y 5 +5
o |sw0| = | 30l - | 120] 0] - | s20] @
25 | +25
e ~ 12100} /— | 270|2500] - | 3200} Q
ON-RESISTANCE MATCH ARgn
(Same package) Ve =Vpp 7.5 | 4715 _ 4 _ sl - _ Y
VssSVis<Vpp | O | +15
R_ =10kQ2
5 5 — = ~ 10 - - Q
0 10
2825 L) 1| L o -1 _ a
0 |+5

NOTES: ! Remaining Static Electrical Characteristics ar

T owi=+55°C fornC, D F, Hdevice:

= -40°C forE device.
Tricn = +125°C for C,'D, F, H device.

=+ 85°Cfor E device.

e'fisted under “SCL4000B Series Family Specifications”

3 This device has been designed for balanced output drive current specifications. Consuit Family Specifications.



SCL40668B

ELECTRICAL CHARACTERISTICS {Continued)

DYNAMIC CHARACTERISTICS (C, =50pF, T, = 25°C)

99

JoV v . .
PARAMETER CONDITIONS ng, (v?xg) Min Typ. Max. Units
SIGNAL INPUT_S {Vis) AND QUTPUTS (Vo)
PROPAGATION DELAY TIME |t [V =Vpp
ey | Vis=Square o] 5 - 20 40 ns
Signal Input to Signal Qutput Wave 0 10 - 10 20
Ry = 10k 0 15 - 75 .15
BANDWIDTH (-3d8) BW |V.=Vpo Ry
(Sine Wave) V,=5 VAW TR® -5 +5 - 54 - MHz
centered | 10k$} ~ 40 -
@ 0.0Vdc{100k2 - 38 -
- ' IMQ - 37 —
INSERTION LOSS
(=20‘1 Vos )
%%ioy. " Ve=Vgh Ry
Vi=SVool ks -5 +5 - 23 - dB
centered | 10k - 0.2 -
@ 0/0Vidch 00k - 0.1 -
- 1MQ — 0.05 —
SIGNAL DISTORTION
{Sine Wave) Ve=Vpp -5 +5 - 0.16 - %
Vis=9Vyp i
centered
@ 0.0vdce
f1421 Ok H2
Ry = 10k
FEEDTHROUGH (-50dB) V.=Vggil Ry
V3BVl 1kQ -5 +5 - 1250 - kHz
centered |10k - 140 -
@0.0Vdc {100k - 18 -
TMQ — 2 -
CROSSTALK (-50d8) Ve (A)=Vyp -5 +5 - , 09 - MHz
Between two switches VeiBl=Vgg
VilA)=5V,,,
centered
@0.0Vde
Ry = 10k
CAPACITANCE
tnput Ci - 8 - pF
Output Cos' | V= Vsg -5 +5 - 8 - pF
Feedthrough Cios - 0.5 - pF
CONTROL INPUT (Vg) '
PROPAGATION DELAY TIME tec | Vsg SV, SVpp 0 5 - 50 100 ns
Turn on RL'= 10kQ2 0 10 1 25 50
N o 15 4 20 40
MAXIMUMINPUT fe Vgs SV, SVpp 0 5 - 5 - MHz
FREQUENCY Ry = 1.0kQ [ 10 - 10 -
0 15 -~ 12 —
CROSSTALK -
{To signal port) V.=Square Wave 0 5 - 30 - my
Ry = 10kQ ¢ 10 - 50 -
R, = 1.0k 0 15 - 100 -
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SCLA0668
SPECIAL CONSIDERATIONS — SCL4066B

1. In applications where separate power sources are used to drive Vpp and the signal
inputs, the Vpp current capability should exceed Vpo/RL (R = effective external
load of the 4 SCLAOGGH bilaterat switches). This provision avoids any permanent
current flow or clamp action on the Vpp supply when power is applied ur removed
from SCL40668. .

2. in certain applications, the external load-resistor current may include both Vpp and
signal-line components. To avoid drawing Vpp current when switch current flows
into terminals 1, 4, 8, or 11, the voltage drop across the bidirectional switch must not
exceed 0.8 volt {calculated from Rop values shown).

No Vpp current will flow through R ifithe switch current flows into terminals 2, 3,
9, or 10. Failure to observe this condition may result in distortion cf the sigoal.
APPLICATIONS INFORMATION
B} SPOT
ab ses 5—o o0 %
3 g
o L
. 4} DPDY
¢) DPST v
1 '03A2 Visa
Visa Vosa Vis, Mosa Vosa Vosaz
=0 " V38 O——— Vosar O—o —O
o0 Vosp1 aJ’ Vosez
1 &—0
vis Voss Visa Voss Vose2 v, ,l:—-é’
&j——-—o‘ P

Visn O 088!

4

o

Basic Switch Functions using the SCL40668

e
CONTROL

€4=0.001C;

e 1
fce
SELECT O =

€4=0.01C, —

—— S ~

o z .1 0PN LOOP GAIN
= r
SELECT O- <
c2=lo.1c, 5 g
Q ™~

—{ } -1 e [ [ '
2 : 1 c2 c) ca s Ly
SELECT O S \ \ \

cll > M S

- NN NN
€1 [¢] s SR . TR B T
SELECT O

FREQUENCY - Hx
AAA~
Ay R3 Ay (VOLTAGE GAIN B{LOW BNEAK FREQUENCY]
n
VIN O——AA—— - - .
v R
1
1. (BREAK FREQUENCY) »
Vout < 2RiCx
- )

4 {UNITY GAIN FREQUENCY) -

ARGy

. ‘Dslen)
MAX ATTENUATION = -5l

Active Low Pass Filter with Digitally Selected Break Frequency

101



absolute maximum

Voltage at Any Pin
Operating Temperature Range
54C
74C
Storage Temperature Range
Operating V¢ Range
Maximum V¢ Voltage
Package Dissipation

Lead Temperature {Soldering, 10 seconds)

ratings {Note 1)

=0.3V to V¢ + 0.3V

-55°C to +125°C
-40°C 10 +85°C
-65°C 10 +150°C
3.0V 10 15V

18v

500 mW
300°C

‘dc electrical characteristics
Min/max limits apply across the guaranteed temperature rangeuniess otherwise noted.

PARAMETER l CONDITIONS I MiN ] TYP MAX l UNITS -
CMOS TO CMOS ‘
Logical 1" laput Voltage (V,y ;) Vee = 5.0V 35 v
. - Vee =0V 8.0 \4
Logical 0" Input Voltage {Vpc)) Ve = 5.0v 5 v
Ved =0V 20 v
Logical *1" Qutput Voltage {Voy 1) Veg <50V, Ig = —10uA 45 \'4
Viee = 10V, 1572 ~104A 9.0 . v
Logical “0" Qutput Voltage (Vg1 gyl Veg 250V 1g = +10uA . [+X-3 v
Ve # 10V-ip =ee 104A 1.0 v
Logical “1"* Input Current (I, Veg = 15V gemiSY 0.005 1.0 KA
Logical 0" Input Current {l;y,0)) Vee 15V, Viy/ = 0V -1.0 -0.005 uA
Supply Current {lce) Vee = 15V 0.0 15 HA
LOW POWER TO CMOS
Logical “1” Input Voltage (V) 54C, Ve, = 4.5V Ve~ 1.5 v
i 74C, Ve = 4,75V Vee—15 |. v
Logicat “0" Input Voltage (Vo) BAC, Ve = 4.5V 0.8 v
74C. Vo r.4.75V. 0.8 \4
Logical ““1*" Qutput Voitage (Voyrinl B4C, Vee = 4.5V, Ig = =10pA 4.4 v
74C. Vg = 8.75V, g = = V0uA 44 v
Logical 0" Output Voltage {(Vout o) 54C Ve = 4.5V, lg »+10uA 0.4 v
74C, Ve = 4.75V, 1o = +104A 0.4 v
CMOS TO LOW POWER -
Logicat "1 Inpull Voltage (Vin iyl 54C, Vo = 4.5V 4.0 v
’ i 74C, Voo = 4.75V 4.0 v
Logical 0" Input Voltage (Vinqo ) 64C, Vec =45V 1.0 v
74C, Ve = 4.75V 1.0 v
Logical 3" OUIpu\ Voltage {(Voyuyiy) 54C, Vee = 4.5V, I » -360uA 24 v
) 74C, Ve = 475V, 1g = =360uA | 24 v
Logical 0" OUtput Violtage (Mout ) BAC, Vec = 4.5V, 19 =360pA o 04 v
74C, Ve = 4.75, I = 3604A 04 v
OUTPUT ORIVE(iSee 54C/74C Family Characteristics Data Sheet)
Output Source Current {Ilgounce) Vee = 50V, Vigig = OV =175 mA
Ta.=.25°C, Vour = 0V oy
Qutput Souice Current {lggunce) Vee = 10V, Vi =0V -8.0 mA
Ta ® 25°C, Mopr = OV |
Outhit Sink Current {1} Vee = 5.0V, Vingy = 5.0V 175 mA
Ta = 25°C, Vour * Vec
Output Sink Current “;m-d Vee = 10V, Vi = WOV 8.0 mA
Ta = 25°C. Vour = Ve ]
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ac electrical characteristics
Ta =25°C, C_ =50 pF, unless otherwise specified.

P‘ARAME?ER [ CONDITIONS l MIN ] TYP ] MAX ] UNITS
MMS54C00/MM74C00, MMSAC02/MM74C02, MMS4C04/MM74C04 i '
Propagation Delay Time to Logicat Vee = 5.0v S0 90 0y
"1 or O {tyg) Vee = 10V 30 60 ns
Input Capacitance (C,y) {Note 2) 6.0 of
Power Dissipation Capacitance (Cpp} {Note 3) Per Gate or inverter 12 oF
MMS3C10/MM74C10 .

Propagation Detay Yime to Logical Vee * 5.0V 60 100 ns
"1 or 07 {t,) Veels 10V 35 7 m
Input Copacitance (C,n) (Note 2) 1.0 pf
Power Dissipation Capacitance (Cpp) (Note 3) Per Gate 18 pF’
MMS54C20/MM74C20

Propagation Delay Time 1o Logics! Vee = 5.0V 70 115 ns
1 or "0 [ty Vee = 10V a0 80 ns
Input Capacithnce (C,n) {Note 2} 2] oF
Power Dissipation Capacitance dCpp } (Note 3] Per Gate 30 pF

Note 1: ""Absolute Maximum Ratings” are those values bevond which the safety of the device cannot be guaranteed. Except
tor “"Operating Temperature Range'’ they are not mesnt 10 vmply that the devices should be operated a1 these limits. The
tabie of “Electrical Characteristics’”’ provides conditions 10s actual device operation.
Note 2: Capacitence is guarantesd by periodic testing:

Nots 3: Cpp determines the no load/ac power consumption.of any CMOS device. For complete explanation see 54C/74C
Family Characteristics applicstion note — AN-30 -

typical performance characteristics

Gate Transter Characteristics

-1, = 125°C
—_—, 55t

I
Fvee » 10vi-F- V=1
-1

Vour (V)

60

<
A
.
[l
o
=
— =

[] 5.0 1 15
Vi (V)

Propagation Delay. vs
Ambient Tempersture
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typical performance characteristics (con‘t)
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YS! PRECISION THERMISTOR

YSI 44605

RESISTANCE 3000 OHMS @25°C

Interchangeability: £0.2°C (See Toler-
ance Curves).

Max. Operating Temp: 150°C (300°F).

Time Constant, Max: 1 sec. in well stirred
oil, 10 sec. in still_alre' Time constant is the
time required for ‘a~thermistor to indicate
63% of a newly impressed-temperature.

Digsipation | Constant, Min: 8mW/°C in
well stirred oil| TmW/°C in stiil air. Dissipa-
tion constant is the power in milliwatts to
raise a thermistor 1°C above surrounding
temperature.

Color, Code: Black epoxy body, green
end.

Storage .Temperature: -80° to +120°C
(4112° {0 +250°F).

Tolerance Curves: The following curves .
indicate conformance, to standard resist-
ance temperature values as a % of resist-
ance, and as a maximum interchangeability
error expressed as temperature.

i.2 i2
1.0 10
n !/
8 st 4
© 2 AN !
4l 41
aFe %] § \\ l’
of || ~\\ )
o
- 4 4 i
/
N y
2 2 \‘ 7
[0 GRS ¢ § Y 1 s o 1 1 1
~80 —-40 0 40 80 120 150
TEMP.°C
w—e RESISTANCE =%
—— TEMPERATURE =°C
WARNING

Use heat sinks when soldering or
welding to thermistor leads.

ITEM 003230 P/N B44505-F Printed in U.S.A. M.P.



RESISTANCE VERSUS TEMPERATURE —80° to +150°C

TEMP°C RES
—80 2211K
79 2022K
78 1851K
77 1896K
78 15535K
75 1426K
74 1309K
73 1202X
72 105K
71 1016K
—~70 935.4K
69 861.4K
68 793.7K
67 731.8K
66 675.2K
65 623.3K
575.7K
63 532.1K
62 492.1K
61  455.3K
—60 421.5K
59  390.5K
58 361.9K
57 335.7K
56 311.5K
55  289.2K
54  268.6K
53  249.7K
52 232.2K
51  216.0K

TEMP°C RES TEMP°C RES TEMP°C RES TEMP°C RES TEMP®C RES TEMP°C RES
—50 201.1K —20 29.13K | + 10 59873 + 40 #1598 +.70, 525.4 +100 203.8
49 187.3K 18 27.49K 11 5682 41 1535 71 507.8 101 197.9
48 174.5K 18 25.95K 12 5427 42 1475 72 4808 102 192.2
47 162.7K 17 24 51K 13 5177 43 1418 73 4747 103 18638
46 151.7K 18 23.16K 14 4838 44 1363 74 459.0 104 181.5
45 141.6K 15 21.88K 15 4714 45 1310 75 4444.0 105 176.4
44 132.2K 14 20.70K 16 4500 46 1260 76 429.5 106 171.4
43 123.5K 13 19.58K 17 4287 47 1212 77 4156 107 186.7
42 115.4K 12 18.52K 18 4105 48 1167 78 4022 108 162.0
41 107.89K 11 17.53K 19 3922 4951923 79" 389.3 109 157.6
—40 101.0K —10 18.60K | + 20 3748 +'50.7 1081 +80 376.9 +110 153.2
39  94.48K g 15.72K 21 3583 51721040 81 3649 111 149.0
38 88.46K 8 14.90K 22 3426 521002 82 353.4 112 145.0
37 82.87K 7 14.12K 23 32717 SI=——8B5°0 83 242.2 113 1411
36 77.66K 6 13.39K 24 3135 54, 41929.6 84 -331.5 114 137.2
35  72.81K 5 12.70K 25 3000 55 = #4895.8 85 «32%.2 115 133.8
34 68.30K 4 12.05X 26 2872 56 863.3 86 311.3 116 130.0
33 64.09K 3 11.44K 27, 2750 57 8322 87 301.7 117 f128.5
32 B60.17K 2 10.86K 28 2633 58 8023 88 292.4 184 128.2
31  58.51K -1 10.31K 28 2523 Y b 89 2835 119, 149.9
—30 53.10K 0 9796 +.30) 2417 +60 7463 +80 2749 +120" 116.8
29  49.91K + 1 9310 31 12317 61 718.9 91 266.6 12%. 1138
28 46.94K 2 8831 322221 62 6947 92 258.6 122 1108
27 44.16K 3 8417 33 2130 63 6704 93 250.8 123 1078
26 41.56K 4 B0 34 2042 64 6471 94 2434 124 105.2
25 39.13K 5 7618 35,1959 65 6247 95 236.2 125 102.5
24 38.86K 8 7252 36 1880 603.3 96 229.3 126 999
23 34.73K 7 6905 37 1808 67 5828 97 2226 127 973
22 274K 8 8576 38 1733 68 5628 88, 216.1 128 849
21 30.87K 9 6265 38 1664 69 543.7 99 209.8 128 925

TEMP°C RES
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ADC0801/ADC0802/ADC0803/ADC0804/ADCO80

apuuIn M

National
Semiconguctor

ADC0801, ADC0802, ADC0803, ADC0804,
ADCO0805 8-Bit uP Compatibie A/D Converters

General Description

The ADC0801, 0 cosc
ADC0805 are CMOS 8-bit successive approximation A/D

ADC

107

ADC0802, ADC0803, ADC0804 and M Diterential analog voitage inputs

® Logic inputs and outputs meet beth MOS and T2L volt- -

convertars which use a differential potentiometric ladder— age level specifications

similar to the 256R products. These convartars are de- 8 Works with 2.5V (LM336) voltage reference
signed 1o aliow operation with the NSC800 and INSB080A On-chip clock ganerator *

derivative control bus, and TRI-STATE® output latehas dic 5 gy 1o 5V analog input voltage range with singie 5V
rectly driva the data bus. These A/Ds appear like memony, supply

locations or }/O ports o the micioprocessor and no iater- = No zero adjust required

tacing fogic needed.
A new differential 'an‘ailog vol;ag: mat-‘,: altlrc:ws lnclreas:nrg t:‘e - OPGrales ratiometrically or with 1.3 Yo, 2.5 Vpe. or ana--"
common-mode rejection anG.@RSEting.the anajog zera,in- !og span leus(ed voltage reference :
put voltage value. in addition, the'valtage reference input

can be adjusted to aliow eacoding.any smaller analog volt-
age span to the full 8.bits of rasolution. Key Specmcat!ons

Features

» Compaudle with 8080 uP derivatives<—no intarfacing
ioyic needed - accessitime -

135/ns,

® _0.3° standard width 20-pin DIP package

® Hesolulion 8 bits
» Total“euor YA LSB, £21SBand 1 LS8
® Conversion time - 10G ps

" éjéy interface togall microprocessors, or Operates
“'stand alone”

Typical Applications

jﬁ}-—m ; a ¥ee Z \/'
-———Qq‘ %) S k 10 i TRARIDUCER
) ik tn ! “li’
l¢————a— TR ST ALSOLUTION
o —e3 |
ANY Ste 12400 M 3 vot%gcnncl
LPNOCESSON - 1t 3 e ] ; >°," P 3EE SECTION 240
i “liw Vint-) b ]
2 fon Acnol Lﬁ
* fon an 402 €1
) Yapt ——-ont sEcTion —
) wlo” " 8
o X1 1] ?_-.
( TUH/SET -1
8080 Interface
N — - Error/Specification (Includes Full-Scale,
' R i Zero Error, and Non-Llnearity)
L e e 2@ 1
Full-
] S Part Scl::le VRer/2=2.500 Vpg | Vrer/2=No Connection
nu:-_ Number Adjusted {No Ad}ustmaénts) {No Adjustments)
[l
m, L S Y.
e 1
ac ATRANINSE ADC0801 | +14LSB
ADC08B02 1, LS8
CI ADC0803 | tY,LSB
ADC0804 11188
TUN/5671-01 ADC0805 +1LS8




solute Maximum Ratings (nowes122

'; p‘;.p,vc!lage (Vce) (Note 3)
Wcontrol Inputs
étzm&, tnput and Outputs
rage Temperature Range
o 90 Dissipation at T4 = 25°C
Yemp. (Soldenng, 10 s2conds)

..

6.5V

Temperature Range

ADC0801/02ULJ
~-0.3Vto +18V ADC0801/02/03/04LCJ
-0.3Vto (Vg +0.3V) ADC0801/02/03/05LCN
-65°Cto +150°C ADCO804LCN
875 mwW Range of V¢
300°C

‘Electrlcal Characteristics

Operating Conditions votes1&2)

Trin S Ta < Tiax
—55'CcTas +125°C
~40°CSTAS +85°C
0°CeTas +70°C

. OUCSTAZ +70°C
T 45Vpc106.3Vpe

108

908000\1/VOGOOGV/EOBOOGV/ZOQOOGV/108000\7:

b:fﬁlolow'ng spacitications apply for Vec =5 Vpc., TMinS Ta < Tyax and fo x = 640 aiHz unless otherw-se specified.
5 v Parameter T  Conditions Min Typ Max Units
- i
&5 Total Adjusted Error With Full-Scaie Adj. L A LS8
y (Noto 8) (See Saction 2.5.2) " .
2: ’
B2 Towl Unadjusted Error VRer/2=2.500 Vpc EA LS8
f 52 (Note 8)
i 2 ADC0803:
§ 81 Total Adjusted Error With Full-Scate Ad, Y LsB
B9 (Note 8) {See Section 2.5.2)
{4 ADC08B04:
Bt Total Unadjusted Etror VRer/2.#2i500 Vpg 1 LS8
$3 vote 8)
15 ADC080S:
{5= Total Unadjustod Error Vres/2-No Connectien 1 LS8
! 1Y (Note 8)
;LQ’VREF” Input Resistance (Pin 9) ADC0801/02/03/05 2.5 8.0 kN
= ADC0804 (Nota §) 1.0 1.3 kN
© Analog Input Voltage Range (Note 4y V(+) opV({ =) Gnd-0.05 Ve +0.05 Voo
1% DC Common-Mode Error Qver Analog Input Voltage ' & 1 Yie b /A LSB
o Range
o < Power Supply Sansitvity Vod= 5 Vpe 410%.Over + Y £ LS8
l;?" R Allowed Vin( ) and Vin( =)
iE Voltage Range {(Note 4)
»AC Electrical Characteristics
The following specifications apply for Yo =5 Ypc and T = 25°C unless otherwise specified.
- Symbol Parameter Conditions Min Typ Max Units
Tc Conversion Time fcLk = 640 kHz (Note 6) 103 114 ns
2 Te Convaersion Tima {Note 5, 6) 66 73 1ok
fou Clock Frequency Vee =5V, (Note 5) 100 640 1460 kHz
Clock Duty Cycie {Note 5) 10 80 %
-Ca Conversion Rata in Frae-Running INTR tied to WA with 8770 conv/s
: Mode CS =0 VpditdiLi =640 kHz
bR widthof W taput(StanPulse CS=0Vpe(Nota 7) 100 ns
Width) 1
" W Access Time (Dolay from Cy =100 pF 135 200 ns
. Falling Edge of HD to Qutput
Data Valid)
YH. o TRI-STATE Conuol (Delay Cy= 10 pF JA = 10K i25 200 ns
. trom Rising Edge of A to (See TRI-STATE Test
Hi-Z State) Circuits)
bty Delay from Falling Edge 300 450 ns
ot WR or RD to Reset of INTR
Cin input Capacitance of Logic 5 75 pF
- Contrni tnputs - ]




ADCOBO1/ADCOSO2/ADC0803/ADCO804/ADCOB(

Electrical Characteristics (continueq)
The following spacifications apply for Vee = 8Vpcand Tygy € Ta € Tumax. unlgss otherwise specifiod.
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& ~t
R0
Tl

: X
R B

Symbol [

Parameter

[ -

- Conditions

[M!n[

Typ

CONTROL INPUTS [Note: CLK IN (Pin 4} is the input of a Schmitt trigger circuit and is theretore specified separately)

y
[l
Y
4

Vi (1) Logical “1" Input Voltage Ve =5.25 Ve 20 15 fv\m,
{Except Pin 4 CLK IN) oy ’i
Vin (0) Logical “0” Input Voltage Vee=4.75 Vpe 0.8
(Except Pin 4 CLK IN)
in (1) Logsca! 1" Input Current Vin=5 Vpc 0.005 1
(All iInputs)
Iin (0) Logical "0" Input Current Vin=0 Vo ~1 |. -0.005
{All Inputs)
CLOCK IN AND CLOCK R
Vr+ CLK IN (Pin 4) Positive Going 2.7 3.1 KK
Threshold Voltage
Vy-—- CLKIN (Pin 4) Negative 1.5 1.8 2.1
Going Threshold Voliage
Vi CLK IN (Pin 4)Hystesesis 0.6 13 20
Vr+)—(Vr-)
Vout (0) Logical “0':CLK R @utput 1 lo=360 uA 0.4 Ve
Voltage Vee =14.75 Vo .
VouT (1) Logical “1” GLK B Quiput o=~ 360 pA 2.4 Voe
Voitage Voo =4.75 Vpe L
DATA OUTPUTS AND INTR ¢ ;
Vourt (0) Logical “0” Qutput Voitage - S
Data Octputs lour=1.6 mA, Ve =4.75 Yoc 0.4 Vm i
iNTR Output loyr=1.0 mA, Vce=4.75 Ve 0.4 Voo |
VOUT [¢)] Logical 1" Output Voltage lg= =360 kA, Veo=4.75 Vpe 2.4 Voc- i
Vour (1) Logical *1" Output Voltage lo= =10 pA, Ve =4.75 Ve 45 Voo |
louT TRI-STATE Disabled Output -Vour=0Vpc -3 . pAG !
Leakage (All Data Butfers) Vout =5Voc 3 pAC |
lscuRce Vour Short to Gnd, Tp=25°C. 4.5 mApG
IsinK Vour Shortto Ve, Ta=25°G: 8.0 16 mApe
POWER SUPPLY
lcc Supply Current (Includes forxk = 640 kHz, .
Ladder Current) VREF/2=NC, Tp=25'C
- and Cg = n1 .
ADC0801/02/03/05 1.1 .8
- ADC0804 (Nota 9) 1.9 25

Note 1:Mammmuemmwmwnudmommybom { .
Notoszotmqesmn\easuodwimmpedtoGnd.Mmeth.AGMWnIManWMBMDW
Noh:tAxmdodoodmhwnwry,mva;wcndamm:wmkmmoeol7Vgc. ' , "
Not.‘:Forvw(-)kVm(+)mo¢gkalmmcodowinbaDooooow.fwomdioﬁodosmﬁodmsechmabqiw(mbbckmaqram)whid:wmbma:c::nmﬂ”
lnuogmewmmmwmumm-mqutummvmm.Beca:m.Mng!osdngulwaq;levels((,SV),asrﬁghlavdM
i:wu(mmammbmntﬁodeweow P ‘

Note §: Accuracy Is guarantsed at fax = 840 kHz. At higher clock frequencies accuracy can dograde. For kower clock {requencias, the duty Zycle fimits can be exiend®
solongasmeminhmmdockMqhﬁmehlarvulormilirmuncbcklowumcirﬂafvmisnolessmanHSm . g:
Note &thmarﬂ)chmlmpulso.mwadodxpaiod:mybﬂroquiedbofon the intemal clock phasos are proper I sian e conversion process. Tha #
roquest is intarnally latchod, s0e Fynrw 2 and soction 2.0, - *
Note 7: The LS input is assumed to tracket the WH stobe Mput and theratore timing 8 depandent on the WR pulse wiity, An arbwwasly vAde pulse width wik hoid 19
ConMvarter in 3 reset mode and the start of Conversion i inmated by the low to high transition of tho WH putse (see timing diagrams). -'\.1_

Note 8: None of thesa A/Ds requicss 8 zero adjust (sea section 25.1). To obtain rero zocs at othor anatog mput voliages sae sects 2.5 and Fgurs S . o
Note 9 Far ADYIAR 2 1 smie ol vabian af *o e R

£ RPN .



mlcal Performance Characteristics
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ADC0801/ADC0802/ADC0803/ADC0804/ADCO:

It RI-STATE Test Circuits and Wavetforms

i tin. C =10 pF
¥ee .
ve ;},
L1
1] 0AtA
a ourryt
o 11
DATA
ouTrUTS
- - - - LMD — e ———————
=20 na.

OATA
cuTryts

t~20ns

Tlmlng Diagrams {All timing is measured from.ihe 50% voltage points)

START
CONVERSION

——

Yee

Vot

7

gr 7

g N LER
S sy .
ACTUAL INTERNAL “NOT JUSY” 7
STATUS OF THE
CONVEATIA
1I0 000 ¢ 1 INTEANAL T¢
[LAST DATA WAS READ)

{

DATA IS VALIDID
QUTPUT LATCNES

{LAST DATA WAS AOT READ)

Output Enable and Reset INTR
TRTA nesev

Note: Read sroba must occwr B clock panods (8/1cy x) after assertion of intamupt 1o guarsntes reset of [NTR.

TRISTATE®

)l" INT ASSEATER

| Skl lillg

— V2T g

TUH/5871-4



grdering Information

12

See Orderingiinformation

mnune RANGE 0°C TO 70°C —40°CTO +85C | -40°CTO +85°C | —55CTO +125°C
+ Y, Bit Adjusted ADCOB01LCN ADCOBO1LCJ ADCO801LY
1 v, Bit Unadjusted ADCO0802L.CN ADC0802LCJ ADCo802LJ
1 '/, Bit Adjusted ADCOB03LCN ADC0803LCJ
+ 18it Unadijusted ADCO0804LCN ADCO0805LCN ADC0804LCJ
ﬁC—KAGE OUTLINE N20A-MOLDED DIP J20A-CAVITY OIP J20A-CAVITY DIP
connection Diagram
: ADCO080X
Dual-in-Line Package
a-Y A\ I vecton vyl .
L1} —é} »L- e
Li) —’q 1 _ote asm
L] m
LK NN e — 04t
am —Y L
Yinte) X3 b'—‘— (11}
Wit e 5
‘ n
A GRO od p-— Q18
Yol ——'—1 Lau
mw n
gcnd —— 08} 33}
TOP vitw TU/H/S6T1-30

§0802QV/¥0800CV/€0803QY/20802QY/ 10800
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