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D/Aa > /x—4%NE5018

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vect Positive supply voltage 18 v
Vee— Negative supply voltage -18 v
VIN Logic input voltage 0to 18 v
VRefIN Voltage at VRgF input 12 v
VREFADJ  Voltago at VREF adjust 010 VREF v
VsuM Voltage at sum node 12 v
IREFSC  Short-circuit current
1o ground at VRgr OUT Continuous
louTsc Short-circuit current to ground
or either supply at VouT Continuous
IREF Reference input current 5 mA
Pp Power dissipation®
-N package 800 mw
-F package 1000 mw
TA Operating temperature range
SE5018 —5510 +125 °C
NES018 0to +70 °C
Ts16 Storage temperature range —65 10 +150 °c
TsoLD Lead soldering temperature
(10 seconds) 300 °C
“NOTES
For N package, dorate at 120°C/W above 35°C
For F pa 175°C/W above 75°C

DC ELECTRICAL CHARACTERISTICS Vcc+ = +15V, Voo

NE5018. 0°C < Tp =< 70°C unless otherwise specified!

Typical values are specified at 25°C

5V, SE5018. —=55°C < Tp = 125°C,

SE/NES018 F.N

5018 1
PARAMETER TEST CONDITIONS ses a1 ] UNIT
Min | Typ | Max | Min | Typ | Max |
Resolution 8 8 8 8 8 8 Bits
Monotonicity 8 8 8 8 8 8 | Bits
Relative accuracy +0.1 0.1 | %FS
Vet Positive supply voltage 14 | 15 14| 15 v
vec— Negative supply voltage - -11.4 =15 -11.4| =15 v
VIN(1) Logic “1" input voltage Pin 1 =0V 20 2.0 v
VIN(O)  Logic “0" input voltage Pin 1= OV 0.3 ‘ 0.8 v
ING1) Logic “1" input current Pin 1 = 0V, 2V<Vy< 18V [ o1 | 10 i 0.1 ‘ 10 WA
IIN(O) Logic “0" input current _ Pin 1 = 0V, =5V <Vjy<0.8V | —20 | -10 | —20 | —10| uA
VES Full scale output voltage Unipolar operation 950 | 9.961 | 10.50 | 9.50 | 9.961 | 10.50 Vi
VREF IN = 5.000V, Tp = 25°C | |
VES Full scale output voltage Bipolar operation +4.961 | +4.981| v
. VREF IN = 5.000V, Tp = 25°C -5 oool | =5.000|
Vzs ero scale voltage | s | [aakis mv
los Output short circuit Ta=25°C [ 15 | 40 [1s [ a0 | ma
current = | | |
rre Vourt =0V | | | |
PSR+ (out) Output power supply V== =15V, 13.5V<V+=<16.5V, .001 T‘ 01 | 001 | 01 | %FS/
rejection (+) external VREF |N = 5.000V ‘ | | | %VS
PSR—(out) Output power supply V4 = 15V, —13.5V=<V-<—-16.5V, | 001 | 01 | 001 | o1 | %Fss
rejection (=) external VRgF | = 5.000V | | s %VS
TCrs Full scale temperature VA = 5.000V | T ‘ Topmi®
coefficient ¥ ‘ et | | “”m >
TCzs  Zero scale temperature | [ | | |
coefficient l ‘ 5 > \.ppmz 2
|




SE/NESO18FN

DC ELECTRICAL CHARACTERISTICS (Cont'd) Vgg+ = +15V, Vog— = — 15V, SE6018. =65°C =< Tp =< 126°C,
NES018. 0°C < Tp < 70°C unless otherwise specified.’
Typical values are specified at 25°C

SE/5018 NE5018
PARAMETER TEST CONDITIONS POES =l Kunr
Min Typ Max Min Typ Max
\REF Reference output current A VREE < 0.1% 5 5 mA
IREFSC Reference short circuit TA = 25°C 15 15 mA
current VREF OUT = OV
PSR+ (geF) Roference power supply | V~ = =15V, 13.6V < V+ =< 16.5V, 003 .01 .003 01 | BRI
rejection (+) IAEF = 1.0mA e
PSR— (REF) Referance power supply | V+ = 16V, —13.6V < V—.< 16.5V, 003 .01 .003 01 | ®VR!
rejection (=) %8
VREF Reference voltage IREF = 1.0mA 45 5.0 6.5 45 5.0 65 v
TCREF Relerence voltago IREF = 1.0mA 60 60 ppmI°C
temparature coefficient
N DAC VRgF IN input IREF = 1.0mA 40 | 50 60 40 5.0 60 | KO
impedance
lcct Positive supply current 15V 7 14 7 14 | mA
Icc— Negative supply current Vee- = — 15V -10 | 16 —10 | —16 | mA
Pp Power dissipation IREF = 1.0mA, Vg = £ 15V 255 | 435 265 | 435 | mw
NOTE
1 Roter 1o Figure 2
AC ELECTRICAL CHARACTERISTICS ? vge = + 15V, Tp = 25°C
e
SE/NE5018
PARAMETER TO FROM TEST CONDITIONS UNIT
Min Typ Max
TsLH  Settling time +% LSB Input All bits low to high3 1.8 us
TsHL  Settling time +% LSB Input All bits high to low? 2.3 us
tpih Propagation delay Output Input All bits switched low to high3 300 ns
tohi  Propagation delay Output Input All bits switched high to low4 150 ns
tplsb  Propagation delay Output Input 1LSB change3.4 150 ns
tolh Propagation delay Output LE low to high transitionS 300 ns
tohi  Propagation delay Output 13 high to low transition6 150 ns
tg Set-up time E Input 2,7 100 ns
th Hold time Input LE 2,7 50 ns
tow  Latch anable pulse width 2,7 150 ns
Reference input Slew rate 2 25 vius
NOTES
2. Refer to Figure 3
Figure 6.
4 S Figura 7
5 See Figure 8
@ See Figure 9

7. See Figure 10



Absolute Maximum Ratings (Notes 1and 2)

Supply Voltage (Vcc) (Note 3)
Voltage at Any Input

Storage Temperature Range

Package Dissipation at T = 25°C

Lead Temperature (Soldering, 10 seconds)

0.3V to (Vg +0.3V)

A/Dars3s—4% ADCO0804

6.5V

-65°C to +150°C
875 mwW
300°C

Electrical Characteristics

Converter Specifications:

Vee =5 Vpe. VREF/2 = 2500 Vpc, TMIN < TA < TMAx and foLk = 640 kHz unless otherwise stated.

Temperature Range (Note 1)
AUC0801/02/03/04 LD
ADC0801/02/03/04 LCD
ADC0801/02/03/04 LCN

Range of Vg (Note 1)

Operating Ratings (notes 1 and 2)

45Vpc 1063 Vpc

PARAMETER CONDITIONS MIN TP MAX UNITS
ADCO0801
Total Adjusted Error (Note 8) With Full-Scale Adj. Only ‘14 LS8
ADC0802
Total Unadjusted Error Completely Unadjusted (Zero and £1/2 LSB
(Note 8) Full-Scale) |
ADC0803
Total Adjusted Error (Note 8) With Full-Scale Adj. Only 172 LsB
ADCO0804:
Total Unadjusted Error Completely Unadjusted (Zero and o Lse
(Note 8) Full-Scale)
VREF/2 Input Resistance Input Resistance at Pin 9 48 K
Analog Input Voltage Range (Note 4] Vi+) or V(-) Gnd 005 Vec+0.05 Vpe
DC Common-Mode Rejection Over Analog Input Voltage Range £1/16 =1/8 LS8 |
Power Supply Sensitivity Vee = 5 Vpe £10% Over £1/16 +1/8 LS8
Allowed Vip(+) and Vip(-)
Voltage Range (Note 4)
Electrical Characteristics
Timing Specifications: VcC = 5 Vpg and T4 = 25°C unless otherwise noted
PARAMETER CONDITIONS MIN TYP | MAX ‘ uniTs |
fcLk Clock Frequency Ve = 6V, (Note 5) 100 | 640 1280 kHz |
vee = 5V 100 840 800 kHz '
Te Conversion Time (Note 6) 66 73 ek |
CR Conversion Rate In Free-Running INTR tied to WR with 8770 convls ?
Mode €5 =0 Vpc. foLk = 640 kHz !
tWWRIL | Width of WR Input (Start Pulse €S =0 Vpc (Note 7) 100 ns I
Width) !
tace Access Time (Delay from CL = 100 pF 135 s
Falling Edge of RD to Output (Use Bus Driver IC for |
Data Valid) Larger CL) |
t1H. 10H | TRI-STATE Control (Delay CL=10pF, R = 10k 125 | o |
from Rising Edge of RD to (See TRI-STATE Test | |
|
Hi-Z State) Circuits) [ i
wi Delay from Falling Edge 320 | | ns |
of WR to Reset of INTR | | |
| | |
| | !
CIN Input Capacitance of Logic |5 prgad ol oF
Control Inputs | | |
| |
CouT TRI-STATE Output plstipias o of
|
Capacitance (Data Buffers) | | |

68



Electrical Characteristics

Digital Levels and DC Specifications:
4.75 Vpc < Vee £5.25 Vpe and TMiN < Ta < TMAX, unless otherwise noted.

|
|

PARAMETER [ conoiTions min | TYp | max | units

CONTROL INPUTS [Note: CLK IN (pin 4) is the input of a Schmitt trigger circuit and is therefore specified separately]

VN (1) Logical “1" Input Voltage Vee =5.25 Vpe 2.0 15 Voc

(Except Pin 4 CLK IN)
VN (0)  Logical “0" Input Voltage Vcc=4.75Vpe 0.8 Vpc
(Except Pin 4 CLK IN)
vT+ CLK IN (Pin 4) Positive Going Vee=5Vpe 3.1 vpe
Threshold Voltage
2 o CLK IN (Pin 4) Negative Going Vee=5Voc 18 Vpe
Threshold Voltage
CLK IN (Pin 4) Hysteresis Vee=5Vpe 13 Voe
(VT+) = (VT-)
1N (1) Logical “1" Input Current Vee=5Vpe 0.005 1 HADC
(All Inputs) VIN=5Vpc
1N (0)  Logical “0" Input Current Vee=5Vpe -1 -0.005 HADC
(All Inputs) VIN=0VpC
Icc Supply Current fcLk = 640 kHz, 1.8 mA

TA=25°Cand CS = "1"

DATA OUTPUTS AND INTR

VouT (0) Logical 0" Output Voltage I0=1.6mA 0.4 Vpe
Vce = 4.75 Vpe

VouT (1) Logical 1" Output Voltage o = -360 uA 24 Voc
Vce=4.75Vpe

louT  TRI-STATE Disabled Output VouT =0 Vpe -3 HADC

Leakage (All Data Buffers) VouT =5 Vpe 3 HADC

Qutput Short Circuit Current VouT Short to Gnd 6 mApC

VouT Short to Ve 16 mADC

Vce =5.0V, Ta = 25°C

Note 1: Absolute maximum ratings are those values beyond which the life to the device may be impaired.
Note 2: All voltages are measured with respect to Gnd, unless otherwise specified. The separate A Gnd point should always be wired to the D Gnd.
Note 3: A zener diode exists, internally, from Ve to Gnd and has a typical breakdown voltage of 7 Vpc.

Note 4: For V(=) > Vin(+) the digital output code will be 0000 0000. Two on-hip diodes are tied to each analog input (zee block diagram)
which will forward conduct for analog input voltages one diode drop below ground or one diode drop greater than the VCC supply. Be careful,
during testing at low Vg levels (4.5V), as high level analog inputs (5V) can cause this input diode to cond iy at elevated .
and cause errors for analog inputs near full-scale. The spec allows S0 mV forward bias of either diode. This means that as long as the analog Vi
does ot exceed the supply voltage by more than 50 mV, the output code will be correct. To achieve an absolute 0 Ve 10 5 V| cmpu!vclxalge
range will therefore require a minimum supply voltage of 4.950 Vpc over temperature variations, initial tolerance and laadcmg P

Nots 5: With Ve = 6V, the digital logic interfaces are no longer TTL compatible.

Note 6: With an asynchronous start pulse, up to 8 clock periods may be required before the internal clock phases are proper to start the conversion

process
Note 7: The CS input is assumed to bracket the WR strobe input and therefore timing is dependent on the WR pulse width. An arbitrarily wide
pulse width will hold the converter in 3 reset mode and the start of conversion is initiated by the low to high transition of the WR pulse (see
timing diagrams) o
Note 8: Al of the A/Ds are specified without requiring a zero adjust.
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Typical Performance Characteristics

FULL-SCALE ERROR (LSBs) CLK IN THRESHOLD VOLTAGE (V) LOGIC INPUT THRESHOLD VOLTAGE (V)

OUTPUT CURRENT (mA)

I
| 1
Vrs |
(1
-55°C< T~ +125°C
T
T
RECEN
19
,—H‘.’% |

X H
7 i /—-
) 7
7
/7
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; i =
T cc =8V ]

T TVec=5Voe
’ L]
DATA OUTPUT_|
~ UFFERS
D AR
N ‘ouT =24 Vo
A N
~
3
“Isink
Vout =04 Voc TSN

Logic Input Threshold Voltage
vs. Supply Voltage
8

-55°C < Ty <+125°C

1

450 a5 5.00 5.25 550

Ver, - SUPPLY VOLTAGE (Vpc)

CLK IN Schmitt Trip Levels
vs. Supply Voltage
5

450 475 500 525 550
Vg - SUPPLY VOLTAGE (Vgc)

Full-Scale Error vs foLK

0 400 800 1200 1600 2000
foLx (kH2)

Output Current vs Temperature

2
-50 -25 0 25 50 15 100 125

T - AMBIENT TEMPERATURE (°C)
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OFFSET ERROR (LSBs)

POWER SUPPLY CURRENT (mApg)
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Delay From Falling Edge of
RD to Output Data Valid
vs. Load Capacitance

I
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LOAD CAPACITANCE (pF)

fCLK vs. Clock Capacitor

10 100 1000
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Effect of Unadjusted Offset Error

vs. VREF/2 Voltage
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001 01
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vs. Temperature

TTTTTT T
-—A—LL_._._AICI.K 540 kHz |

T Ve = 55V]

SuNEE
| ] Vec=sov

Il

——

|
Vee=dsv] | |
ENEEEua====an

-50 -25 0 25 S0 75 100 125

70



7FraswiLF 7L oHMC14052B

MC14051B thru MC14063B

ELECTRICAL CHARACTERISTICS

Vgg' Tiow® 28C Thion®
Charactoristic Symbol | vde | Min | Mex | Min | Typ | Max | Min | Mex | unit
Output Voltage ‘0" Level | VoL | 50 = 0.05 - ) 0.05 - 0.05 Vdc
Vin= Vpp or Vss 10 - 005 - 0 0.05 - 005
Vss = VEE 15 - 0.05 = 0 0.05 - 0.05
“Level [ Vou | 50 | 485 - 495 | 50 = 495 - Vde
=00r Vpp 10 | 995 - 995 | 10 - 295 -
16 | 1a95| - 1495 | 15 - | 1aes | -
Input Voltage= 0" Level | VL s
(Vo = 4.5 ar 0.5 Vdc) 5.0 - 15 = 225 | 15 td 15
(Vo = 9.0 or 1.0 Vde) 10 - 10 - 450 | 30 3 30
(Vg = 13.50r 1.5 Vde) 16 - 40 = 675 | 40 - 40
"1 Level | Vin Vao
(Vo = 0,5 or 4.5 Vde) 50 35 = 35 | 25 = a5 L
(Vo = 1.00r 9.0 Vde) 10 7.0 - 70 | 550 - 7.0 k.
(Vg = 1.5 or 13.5 Vde) 15 | 12| - 1o | 825 - 1.0 -
Tnput Current (Control, Inhibit) in = = = ) = = = v
Input Capacitance Cin SF
Vin=0)
Control, Inhibit - - = 50 = B =
Switch Inputs - = = _ 10 = i W
Output Capacitance MC140518| Cou | 10 - = = 50 = = = oF
MC140528 10 - = - 32 z = -
MC140538 10 = = < 17 5 > R
Feedthrough Capacitance  MC140518| Cin.our | 10 = = _ 0.8 = = = oF
MC140528 10 - = - 012 - - -
| MC140538 10 - - - 0.10 = = =
F scent Current (AL Device) oo | 50 - 50 - | o005 | s0 - 150 | wAdc
(Per Packege) 10 - 10 - | oo0| 10 = 300
15 - 20 - Joos| 20 - 600
Quiescent Current (CL/CP Device) Iop | 50 - 20 ~ | ooos | 20 - 150 | wAde
(Per Package) 10 - 40 - | oot0 | <o - 300
15 - 80 - loois| e - 600
Total Supply Current® *t I 50 17+ (0.07 wA/kHal f + 1g wAde
(Dynamic plus Quiescent, 10 17 = (0.20 WA/KH7) 1+ g
Per Package) 15 17 = (0.36 A/KH2) 1 + Ig
ON Resistance (AL Device) RoN | 50 - 880 - 250 | 1050 - 1200 a
10 - 400 - 120 | 500 - 550
15 - 220 - 80 280 - 320
ON Resistance (CL/CP Device) Ron | 50 - 880 - 250 | 1050 - 1200 n
10 - 450 - 120 | 500 - 520
15 - 250 - 80 280 - 300
2 ON Resistance Between Any aRoN | 50 - - = 25 = = = T
Two Channels 10 - - - 10 = = =
15 - - - 50 - £ =
OFF Channel Leakage Current - nAdc
Any Channel 15 - 100 - +0.01 100 - 1000
(AL Device) All Channels OFF
MC140518| 15 - 100 - 100 - | 1000
MC140528 15 - 100 - 100 - | 1000
MC140538 15 - 100 - 100 — | 1000
OFF Channel Leakage Current - nAdc
Any Channel 15 - 1000 - | 001 | 1000 - | 3000
(CL/CP Device)
All Channels OFF:  MC104518/ 15 - 1000 - 1000 - 3000
MC104528| 15 - 1000 - 1000 - 3000
15 - 1000 - 1000 - | 3000

*Tiou = -55°C for AL Devics, -40°C for CL/CP Davice.

Thigh = +125°C for AL Devics, +85°C for CL/CP Device.

#MMoiss immunity is defined 8 the control input voltegs coincident with the
wacified changs, &V gy, 0t n OUTPU in the OFF state.
**The fomules given ere for the typicel characteristics only at 25°C
Totel Supply Current, i, Is the current drawn at devics tarminsls Vpp end
Vs for 1otal current through the davice. The channal component,
Vin=V gy} R, should not be included.
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MC14051B thru MC14053B

SWITCHING CHARACTERISTICS® (C = 50 pF, TA = 26°C)

VooV
Characteristi DD VEE
. Bymba) Vde AllTypes | Mex | Unit
Propagation Delay Times PLH, PHL ™
Switch Input to Switch Output (R = 10 kA)
MC1406
PLM, PHL = (0.17 na/pF) CL + 265 ns 50 £ £
PLH, PHL - (0.08 n/oF) C__+ 11 s 10 15 40
PLH, tPHL = (0.06 n/oF) C +9.0 ns 16 12 30
MC14052
1pLH, tPHL = (0.17 n/pF) C +21.6m 50 30 75 s
tpLH, tPHL = (0.08 na/oF) CL +8.0 ns 10 12 30
tpLH, tPHL = (0.08 na/pF) CL+7.0ms 15 10 25
MC14053
tpLH, tPHL = (0.17 n/pF) C + 165 s 5.0 26 85 n
tpLH, tPHL = (0.08 na/oF) C(_ + 4.0 ns 10 80 20
tPLH, tPHL = (0.06 ma/pF) CL +3.0ns 15 60 15
Inhibit to Output (R = 10 kf):
Output “1” or 0" to High Impadanca, or PHZ, tPLZ, m
High Impadanca 1o “1” or “0"" Laval tPZH, tPZL
MC140518 6.0
10
15
MC140528 5.0
10
15
MC140538 5.0
10
15
Control Input to Output (R = 10 k1) TPLH, PHL
MC140518 50
10
15
MC140528 50
10
15
MC140538 50
10
15
Sine Viava i - 0
(R =1k, 1=1KkHz)
Bandwidth B
(RL=1k0, Vip = 1/2 (Vpp - Vss) po.
20L0g 107088 - -3 ¢3) MC140518 10
" MC140528 10
MC140538 10
Feedthrough Attenuation, Input to Output -
(RL=1kn, mmmv,_ - -50d8) MC140518 10
MC140528 10
MC140538 l 10
Channel Separation = 0
(RL = 1kR, Vjp = 1/2 (Vpp - Vss) po,
V,
20 Log 10y 2UB) - _g5 43)
Vin(A)_
Fesdthrough Control, Input to Output = 10
Ry =1k, R = 10 kA2 Control/Inhibit
TTLH = tTTHL = 20 na)
Maximum Control Frequency = 10 0 = MHZ
(RL=1k8, Vour = 1/2 Vin)
¥ The formules given are for the typical characteristics only.

This devica contains circuitry to protect the hwu ‘sgalnst damage dua to high satic voltages or electric flekcs;

vissd that normal pracsutions ba taken to avold spplication of any voltage higher than maximum rated voitages 1 e igh -

zam: circuit. For proper operstion it is mnﬂ-ﬂ that Vi and Voyq be constrained to the rangs Veg < (Vig or Vour)
oD

Unused inputs must ahways be tied to 30 sppropriate logic voltage level (s.

sither Vg o Vo).
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ELECTRICAL SPECIFICATIONS

Storage Temperature ............coceveninnn... —55°0C to +150°C
Operating Temperature .............ocoouiuiua... 0°C to +40°C
Vce and all other input and output

voltages with respectto Vss .................... -0.3V to +8.0V

Exceeding these ratings could cause permanent damage to these devices.
Functional operation at these conditions is notimplied—operating conditions
are specified below.

Vec=+5V 5%
Vss=GND
Operating temperature: 0°C to +40°C

Characteristic Sym | Min.|Typ.*|Max. | Units Conditions
All Inputs
Logic “0" V| O — | 06 \
Logic “1" Vih| 24| — | Ve v

All Outputs (except
Analog Channel Outputs)

Logic “0" Vou| O — 05 v Io.=1.6 mA, 20pF
Logic “1" Vou | 24 — | Vee v Tow= 30 pA, 20pF
Analog Channel Qutputs Vo | O - 60 | dB [ Test circuit: Fig. 34
Power Supply Current Iec | — 45 75 | mA

*Typical values are at +25°C and nominal voltages.

ANALOG CHANNEL OUTPUT TEST CIRCUIT ===
R

ANALOG
CHANNEL +

TP
ouTPUT Oy,

CURRENT TO VOLTAGE CONVERTER

ANALOG

CHANNEL O——f
ouTPUT




AC
Characteristics

Fig. 36

Characteristic Sym|Min.|Typ.* |Max.| Units | Conditions
Clock Input
Frequency fe | 10| — |20 | MHz
Rise time tr | —| — | 50| ns
Fall time | —] — [50] ns y
Duty Cycle —|os| 50 [75] % |(F9%
Bus Signals (BDIR, BC2, BC1)
Associative Delay Time teo | — 30 | 55| ns
Reset
Reset Pulse Width taw | 500 [ — — | ns } Fig. 37
Reset to Bus Control Delay Time ts | 100 | — - ns
A9, A8, DA7--DAO (Address Mode)
Address Setup Time tas [ 400 — — ns }Fig, 38
Address Hold Time taw (100 — | — | ns
DA7--DAO (Write Mode)
Write Data Pulse Width tow [ 500 [ — [10.000[ ns
Write Data Setup Time tos | 50 — — ns }Fig. 39
Write Data Hold Time tow [ 100 [ — = ns
DA7--DAO (Read Mode)
Read Data Access Time toa | — | 250 (500 ns
DA7--DAO (Inactive Mode) ]ngv 40
Tristate Delay Time trs [ — [ 100 (200 | ns

*Typical values are at 25°C and nominal voltages.

CLOCK AND BUS SIGNAL TIMING

Vin
CLOCK—/_\_—/_ BCWBC‘
Vi

—_— v

BDIR/
e acz/am
Vi
a b.
Fig. 37 RESETTIMING
8US
CONTROL NACT VALID BUS SIGNAL

DECODE

BUS CONTROL
SIGNALS CHANGING

%

50 ns MAX .
INCLUDING SKEW
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