ANALOG
DEVICES

Fast Precision
Comparator

FEATURES

o FastResponseTime ...................... 180ns Max
o HighinputSlewRate ...................ccocnee 92V/us
o Low Offset Voltage ......... 0.3mV Typical, 0.8mV Max
e Low Offset Current ........... 4nA Typical, 25nA Max
o LowOffsetDritt ..................... 1uV/°C, 30pA/°C
¢ Standard Power Supplies ......... +5V or =5V to =18V
¢ Guaranteed Operation from Single + 5V Supply

o No Pull-Up Resistor Required for TTL Drive

° ' pability

® DO

° Single 2k{) Potentiometer
° . F Oscitlations
[ ]

ORDERING INFORMA =

- PACKAGE

T‘3025°c \EJ/JP

Ve MAX CERDIP PLASTIC TEM RE
(mV) TO-99 s-PIN s-PIN
08 CMPO1J* CMP012/883 - MIL
08 CMPO1EJ CMPO1EZ  CMPOIEP COM
28 CMPOICJ CMPO1CZ  CMPOICP COM

. Fudmpmudlnbumplhmbmbsmm.mmmnm
number. Consult factory for 883 data sheet.

t Bum-in is available on commercial and industrial tsmperature range parts in
CerDIP, plastic DIP, and TO-can packages.

CMP-01

The CMP-01 is a monolithic fast precision voitage compara-
tor using an advanced NPN-Schottky Barrier Diode process.
It features fast response time to both large and small input
signals, while maintaining excellent input characteristics.
The CMP-01 is capable of operating over a wide range of
supply voltages including single ended 5 volt supply. The
large output current sinking and high output voltage capa-
bility assure good application flexibility, while the combina-
tion of fast response, high accuracy, and freedom from
oscillation assure performance in precision level detectors
and 12 and 13-bit A/D converters. The CMP-01 is pin-
compatible to earlier 111, 106, and 710 types. For applications
requiring lower input offset and bias currents, refer to the
CMP-02 data sheet.

JJNNECTIO’IS\

8-PIN HERMETIC B
{Z-Suffix)

EPOXY MINI-DIP
(P-Suffix)

SIMPLIFIED SCHEMATIC
v+ O—- + . .
Sraa Sam #m cowe
NOMINVERTING | o e ..( _ e
o— 420 r——o
g M4 an
INPUT SRia SR
> 02 > 04 |
INVERTING = "_N"—" ’_'Dl'_*’ o S
'ﬂ o B o o BB
$D1 }/m $D3
Ve v

V- O—

X

AMRAEADADATADES 297



CMP-01

ABSOLUTE MAXIMUM RATINGS (Note 1)

Total Supply Voltage, V+ to V- .. 36V Lead Temperature (Soldering, 60 SeC) ............ccceruennee. 300°C
Output to Ground .........ccceeeeserversonens .. =5V 10 +32V Output Short-Circuit Duration
Output to Negative Supply Voltage .......cccccecvcvennrnnnencecs 50V To Ground .. Indefinite
Ground to Negative Supply Voltage w . 30V TO Vb ceeeeeccecceinecsenssnsnnsssssisntensennsonsansassassanssesansonss 1 Minute
Positive Supply Voltage to Ground +30V PACKAGE TYPE (Now 2) ® UNITS
Positive Supply Voltage 10 Offset Null ...........c.cceccverunens Oto2V : A i
Differential Input Voltage ... 1V To% W 150 18 cw
input Voltage (Vg = +1 SV) ....... 15V 8-Pin Plastic DIP (P) 148 16 CW
Qutput Sink CUrrent (Continuous Operation) ................. 75mA 8-Pin SO (S) 103 43 W
Operating Temperature Range NOTES:
CMP-01 .....orrerrissnecsnseissssnenssssesnes -55°Cto +125°C 1 Mu. ratings apply 1o both DICE and packaged parts, uniess otherwise
CMP-01E, CMP-01C ereesussesererasesmrasatesasane 0°C to +70°C
Junction Temperature (T) ......cccccewwueeruvsssanaee -65°C to +150°C b " mz:g‘:mfmw 0., 8, 18 spacified for
Storage Temperature Rango ........................ —65°Cto +150°C
P-Suffix —65°C to +125°C
ECT L CNTERISTICS at Vg = 215V, Tp = 25°C, unless otherwise noted.
CMP-01
KQ rrp/ ) / QZ m CMP-O1E CMP01C
/\ oL c NDITIONS MIN  TYP  MAX MIN TYP MAX UNITS

IAput Ottset Voltagh xaNote) N\ , — 03 08 — 04 28 mv
input Offset CuruM ‘-\(NotoN\ / \ / / - 4 2 - 5 ® nA
Input Bias Current is /] — 30,80~ — 400 900 nA
Ditferential Input \/ Y
. o i Now ) / / / _ % - k0
Resistance —~ [~
Voltage Gain Ay Vo= 0.4V to 2.4V, (Notes 1, 2) ~ 20 /[spo = o/ s00 | v
100mV step, SmV Overdrive
No Load (No Pull-Up) - 1 1 110
5k1 to Sv (Pull-Up) - 10 = 110 -
Response Time | TTL Fan-Out = 4, No Pull-Up - 10 - - 1 — e
(Note 3, SV Step 5mV Overdrive Q
No Load (No Puli-Up) - 160 —_ - 160 -
5kq1 to 5v (Pull-Up) — 180 - - 180 -
TTL Fan-Out = 4, No Pull-Up — 180 - — 180 -
Input Slew Rate - 92 - -— 92 - V/us
Input Voltage Range CMVR +125 £13 - +125 13 - v
Common-Mode
- - B
Rejection Ratio CMRR 4 10 %0 110 d
Power Supply 5V < Vg, < 18V,
- - dB
Rejection Ratio PSRR -18V < Vg <OV 80 100 " %
. VinZ 3mV, 1= 320uA 24 32 - - - -
Posit IN= [+ 2
\‘,’::t;"eo“"’“' Vow VinZ 3mV, 1o = 2404A - - - 24 34 - v
i Vi 2 3mV, 1o = OmA 24 48  — 24 48—
Vin S —10mV, Lging = OMA — 01 04 — 01 04
Saturation Voltage VoL ViNS ~10mV, byink < 6.4mA — 03 045 — 031 045 v
Vi € -10mV, Lyink < 12MA (CMP-01 only) — 036 05 - - -
Output Leakage Current leax  VinZ 10mV, Vo= +30V — 003 2 — 005 8 A
Positive Supply Current 1+ Vin S -10mV - 58 8 — 568 85 mA
Negative Supply Current - Vi< -10mV - 1.3 2.2 - 13 2.2 mA
Power Dissipation Py Vi< -10mV — 103 153 - 103 8 mW
ftset Vol
Offset Vohage Nulling Pot = 2k - 5 - - 5 - mv

Adjustment Range

NOTES:

1. These parameters are specified as the maximum values required to drive
the output between the logic levels of 0.4V and 2.4V with a 1kf) load tied to
+5V; thus, these parameters define an error band which takes into
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account the worst case effects of voltage gain and input impedance-
2. Guaranteed by design.
3. Sample tested.
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CMP-01

ELECTRICAL CHARACTERISTICS at Vg, =5V, V- =0V, To = 25°C, unless otherwise noted.

CMP-01
CMP-01E CMP-01C
PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN  TYP MAX UNITS
Input Offset Voitage Vos Rg < 5k}, (Note 1) — 04 1.5 - 0.5 3s mv
Input Offset Current los (Note 1) - 3 21 - 4 85 nA
Input Bias Current ig - 250 500 — 300 720 nA
Voltage Gain Ay Vo =0.4V to 2.4V, (Notes 1, 2) - 50 - - 50 — v/mv
100mV Step, SmV Overdrive
] 5kl to 5V {Puil-Up) - 150 - - 150 -
Response Time t TTL Fan-Out = 4, 5k(l to 5V - 10 - - 10 - ns
(Pull-Up)
Input Voltage Range CMVR 18 1.7-38 35 1.8 1.7-38 3.5
Saturatim VoL ViNS - 10mMV, lgin, < 6.4mA - 03 045 - 03 045
m t A+ Vin S -10mV - 23 32 — 24 38 mA
Pov /{Jlmpltlon \vm <-10mv -~ N5 18 - 12 1 mw
EL k&BlCﬂ /Q/ /qﬁcﬂ-qqsnc t Vg =Y 15V, - TA< 125°C, unless otherwise noted.
CMP-01
PARAMETER cﬂm a’lu\rvr MAX UNITS
Vi
Input Offset Voltage Vos Vs+ - 5V =0V, (NOL\\ / / / k mv
Average Input Offset \/
Voltage Drift
Without External Trim TCVos Re= 500 1
With External Trim TCVosa ° —
=+125°C, (Note 1) \f 2U —J
Input Offset Current los T, =-55°C. (Note 1) _ s 45 nA
Average Input Offset 101 +25°C<T,<+125°C - 12 - m
Current Orift 05  _55°C<T,<+25°C - a5 -
. To=+125°C — 330 800
Input Bias Current lg T,=-55°C _ 550 1400 nA
Voltage Gain Ay Vo=0.4Vto 2.4V, (Notes 1,2) 100 500 - v/mv
100mV Step, SmV Overdrive, (Note 2) _ 220 _
Response Time t, Ta=+125°C, No Load ns
To=-55°C, No Load - 100 -
Input Voitage Range CMVR +12 +13 - v
Con.|mo’n-Mod'o CMRR 88 108 - dB8
Rejection Ratio
Power Supply < < < _
Rejection Ratio PSRR 5V Vg+ S 15V, - 15V < Vg_< OV 75 96 dB
Positive Output Voltage Vow ViNZ 4mV, | = 200uA 24 3 - v
R VIN <-10mv, 'sink = 0OmA b 0.20 04
Saturation Voitage Vou Vi< ~10mV, Igin, = 6.4mA — o032 05 v
NOTES:

1. These parameters are specified as the maximum values required to drive
the output between the logic levels of 0.4V and 2.4V with a 1k ioad tied to
+5V; thus, these parameters define an error band which takes into
account the worst case effects of voltage gain and input impedance.

2. Guaranteed by design.
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CMP-01

ELECTRICAL CHARACTERISTICS at Vg= £ 15V, 0°C < T, < 70°C, unless otherwise noted.

- CMP-01E CMP-01C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Rg < 5k11, (Note 1) - 04 14 - 0.5 35
Input Offast Voltage Vos  yg,=5V,Vg =0V, (Note 1) — 05 24 — 06 43 mv
Average input Offset
Voltage Drift
Without External Trim TCVos - 1.5 -_ - 18 -
With External Trim TCVosn Rg = 500 - 10 - - 12 - wirc
Ta=+70°C, (Note 1) - 4 25 - 5 80
Input Oftset Current los Ta=0°C, (Note 1) - 5 P _ 8 120 nA
Average Input Offset +25°C < To,s+70°C - 12 - - 12 -
Current Drift TClos  gecsT s+25°C - 3 - - « - pvC
. Ta=+70°C - 330 800 - 340 900
input Bias Current i TA=0°C _ 400 950 _ 450 1200 nA
Ay Vo=0.4V to 2.4V, (Notes 1, 2) 100 500 - 70 500 - V/mv

100mV Step, 5SmV Overdrive
nse Tim To=+70°C, No Load - 150 - - 150 —_ ns
Ty=0"C-hp Load - 100 - — 100 -

ingut Voitage/Rehge/ ~—MR [ ( \l £120 138 — £120 138 — v

e (L NN /TN pww - = -

pe www// // fr=— n = - =

Positive Output Voltage Vow VinZ 4mV, Ip= / |/ pol - ¢ ue.  — v

4
. Vi S - 10mV, lyink = o - 3 017 [o v
Ssturation Voltage VoL v S-10mV, Iy = 64mA 3 05 031 [ g5

+5V; thus, these parameters define an error band which takes into
account the worst case effects of voitage gain and input impedance.
2. Guaranteed by design.

—~
NOTES:
1. These parameters are specified as the maximum values required to drive
the output between the logic ieveis of 0.4V and 2.4V with a 1k{} load tied to
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DICE CHARACTERISTICS

DIE SIZE 0.086 X 0.043 inch, 2730 sq. mils
(1851 X 1092 mm, 1.903 8q. mm)

1. GROUND

2. NONINVERTING INPUT

3. INVERTING INPUT '

4. NEGATIVE SUPPLY (SUBSTRATE)
8. BALANCE

8. BALANCE

WAFER TEST LIMITS at Vg = £ 15V, Ty = 25°C.

CMP-OIN CMP-01GR
[T~ SYMBOL  COMDITIONS uar umT UNITS
inpul Ofset Vottdge ~~\\  Vos Rg s 5k, (Note 1) o8 28 mv MAX
Inpt OfsstCubast ) | 16— Nets 13 2 80 nA MAX
Boeat—~_ ) 00 900 nA MAX
ilput Resistahce R..\\(Nou 2/ /S NN\~ 150 100 K1} MIN
Input Vogwtangs— 7 emm N\ [/ V) // 2125 $125 vV MIN

Common-Mode Rejection Ratic \CWRR___/ Viy 4+ Euva /]

[/ | e — %0 48 MIN

S/ | | R =T

Power Supply Rejection Ratic  PSRR
Posive Output Votage o LwzSmlo~ Sz % [ / ] / [- T
Saturation Voltage Vou Iy = B4MA ~— [ pas [
Output Leakage Current Iusax Vi 2 10mV, Vg = 30V 2 [] &8 [ ] uam
Positive Supply Current t Vin < -10mV 80 a5 [ L mawmax
Negative Supply Cument I- Vins -10mV 22 22 wAMAX])
Power Consumption Py Vipe S - 0mV 183 181 mW MAX
NOTESR: +5V; thus, these parameters define an error band which takes into sccount

1. Thees parameters are specified as the maximum values required to drive
the ouiput between the iogic ieveis of 0.4V and 2.4V with a 1kf) ioad tied to

WAFER TEST LIMITS at Vg + =5V and Vs - =0V, To= 25°C.

the worst case effects of voliage gain and input impedance.
2. Guarsmsed by design.

CMP-0IN CMP-01GR
PARAMETER SYMBOL CONDITIONS UM LINIT UNITS
Input Offsst Yolage Vos Rg 5 5k0, (Note 1) 15 35 mV MAX
Input Offest Current iog 2 66 nA MAX
NOTE:

Electrical tests are perfermad at walfer probe to the !imits shown. Due to variations in assembly methods and normal yield loas, yieid atter packaging is not
guaranteed for standerd product dice. Consult factory to negotiate specifications based on dice lot quslification through sample lot assembly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS at Vg = +15V, and 25°C.

CMP-0IN CMP-01GR
PARAMETER SYMBOL  CONOITIONS TYPICAL TYPICAL uNITS
povinalry Offoet TCVos  Rg=500 15 18 WrC
“c' - m‘“"g::: Otfoat TClos 3% 0 PASC
100mV Step, SmV Overdrive
11 110
Response Time b No Load (N Pull-Up), Ta = 25°C 0 ns




CMP-01

TYPICAL PERFORMANCE CHARACTERISTICS

RESPONSE TIME,
100mV S$TEP, SmV OVERDRIVE, YARIOUS LOADS
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CMP-01

TYPICAL PERFORMANCE CHARACTERISTICS
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CMP-D1 )
APPLICATIONS INFORMATION

The CMP-01 provides fast response times even with smali
overdrives; to achieve this performance requires very high
galn at high frequencies. The CMP-01 is completely free of
oscillations; however, small values of stray capacitance from
output to input when combined with high-source resistances
can cause an unstable condition. DC characteristics are not
affected, but when ths input is within a few microvolts of the
transition level, certain conditions can create an oscillation
region. The width of this osciliatory region and the size of
source resistance where oscillations begin is a strong func-
tion of the stray coupling present. The feliowing suggestions
are offered as & guide towards minimizing the conditions for
osciliation: matched source resistors, minimized stray capac-
iiances (8.9, a ground plans between output and lnput), or

|mlom. but result in slower
capacitors across the input

values of Rg It shou b tad
terminals do not require bypassing

wideband circuits, it is recommended that the supplies be
bypassed near the socket of the device.
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