ANALOG
DEVICES

Low Input Current
Precision Comparator

CMP-02

FEATURES

e Low Offset Voltage ........ cove. 0.3mY Typ, 0.8mV Max
e Low Offset Current .............. 0.3nA Typ, 3nA Max
e LowBlasCurrent ............... 28nA Typ, 50nA Max
e LowOffsetDrift ............ s S T 1u¥/°C, 4pA/°C
e HighGaln ..........ccoiiiviiivrninrrin. 200,000 Min
® HIghCMRR ............ccc00e 110dB Typ, 94dB Min
e High Input Impedance ..........c..covvvinvnnns 16M0
¢ Fast Response Time ........... 180ns Typ, 270ns Max
o N

andard Power Supplies ......... + 5V or £5V to =18V

TA =+25°C
Hﬂ PLASTIC
(mV) TO-89 8-PiN B-PIN
08 - CMPD2EP -
28 CMP02CJ CMPO2CP CMPO2CS XIND

t Bum-nls avallable on commercial and Indusivial temperature range parts in
CarDIP, plastic DIP, and TO-can packages.

GENERAL DESCRIPTION

The CMP-02 is a monolithic low input current comparator
using an advanced NPN-Schottky Barrier Diode process. It
features superior input characteristics with extremely low
offset voltage, offset current, bies current and temperature
drift. High common-mode and power supply rejection plus
good response time contribute to excellent performance in
the most demanding applications. The balanced offset
nulling, large output drive, and wired-OR capability com-
bined with internal pull-up maximize application conven-
ience. The CMP-02 is capable of operating over a wide range
of supply voltages, including single plus & volt supply
operation, and is pin-compatible to earlier 111, 106, and 710
types. For applications requiring faster responsetime, please
refer to the CMP-01 fast precision comparator data sheet.
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CMP-02

ABSOLUTE MAXIMUM RATINGS (Nole 1)

Total Supply Voltage, V+1to V—.... S—— .. 36V Lead Temperature (Soldering, 60 S8C) ............ewmvevssenee. 300°C
Cutput 1o Ground ...ccummmeinmrnmsimmen —EV to +32V Qutput Short-Circuit Duration
Output to Negative Supply Voltage ..........creerneeeeesennsns, 50V B [ T €117,V [ psp SO NUOPSOR |y Lo |- {1311
Ground to Negative Supply Voltage ............cowerrrereeecesns 3OV § [ 1 S —————————— . |1,V (-]
POS!I!V& Supply Vﬂnagﬂ 10 Ground .......cccecmniimemsesessianae s SOV PACKAGE TYPE e, (Nate 2) 8 UNITS
Positive Supply Voltage to Offset Null .........cccciniiniinne S Ln e
Ditferential Input Valtage ... TOB8 () 150 18 b
|nput Voha_ga (V wt] 5V) B-Pin Plastic DIP (P) 103 43 °CW
Output Sink Gurrent (Contlnuous Oparallon) 8-Pin S (S) 158 43 “Cw
Operating Temperatura Range NOTES:

CMP-02E... sssspssisssasmsa DRG0 W 7090 1. Absolute rafings apply to both DICE and packaged parts, unless otherwise

CMP-02C .....couvnra. e —40°C t0 485°C neied

2. Is specified for worst case mounting conditions, i.e. is spacified for

Junction Temparatura (T) wrernmeeneninnne —089°G 10 +150°C de\nce |':.| ancket lor TO and P-DiP pn:k';gas ol sp-aclfJad formioe aol-
Storage Tem parature Flange cerrereennns —85°C 10 +150°C dered 1o printed circuit board for SO package.

P-SUIX cverereeeecisicmsssnensnsssnsssmsnnaras .. =85°C to +125°C

ECTRICAL C WICS&&&SV. Ta = 25°C, unless otherwise noted.

CMP-02E CMP-02C
PARAMETER" CONR)TI /\ MIN TYP MAX MIN TYP MAX  UNITS
Input Otsat Yoitage a.ag‘:h\s{ [y o3 o8 — 04 28 mv
Input Offset Voltage \u‘,s_/ ns\s 56@. N)e 1) ) / / ) / —/ 03 fo—_ - 04 3 my
o
Input Offset Currént las (NON / \ \ / / ,L 0.3 /3 Ol\\ﬁ‘ f"‘--‘ 15 nA
Tt
Input Bias Current la \ ~— / / /— 28 / SK J\;s\'ﬂw . DA
: . S~
Ditferential Input , ‘
Aesistance Rin {Note 2 Q?’\’S / N 0.8 / 2/\f/ / /@
Voltage Gain Ay Vo =110 3V, |Nole 2) 200 wol >~ w0 [sof /]
100mV step, SmV Dverdrive T
Responga Tima i Na Load {No Pull-Up) — 180 270 — 2
(Note 3| E 5kl to 5V (Pull-Up) — 180 — — 180
TTL Fan-Out =4, Mo Pull-Up — 180 — — 190 —
Input Slew Rate - 15 — - 15 - Vs
Input Voltage Range CMVRA +125 +13.0 — +126 *13.0 - v
Common-Mode
. B4 10 - g0 110 - dB
Rejaction Ratic CMRA
Power Supply 5V = Vg, < 18Y,
PS GV — 74 98 - dB
Rejection Ratlo R -8V = Vg SOV
Vi = 3mY, |o= 320pA 24 a2 - — = =
P:::"“’ Quiput Vo Vi 3mV,lo=240uA = = o= 24 34  — v
mae Vin 2 3mY, o =0mA 24 48— 24 48—
Vi < —10mY, lgipy = OmA — D16 040 — 016 040
Saluration Voltage VoL Vin £ - 10mY, lging < B4mA — 03 04s — 081 045 v
Vi < —10mV, lgink < 12mA (CMP-02 only! — 038 05 — - =
Cutput Leakage Current lLEAK Vi = 10m¥, Vg = +30V - 003 20 — D05 8.0 A
Positive Supply Current I+ Viy<-10my — 5.5 8.0 — 56 85 mA
Magative Supply Current I- Vi S —10mV — 1.1 22 —_ 1.2 22 mA
Power Digsipation Py V= —10mvV - e 153 — 12 | mw
Offsel Voltage .
Nulling Pot=2 - 15 - —  £5 - mv
Adjustment Range LA i
NOTES:

ancount the worst casa effects of vollage gain and input impedante.

1. These Paramaters are spacified as the maximum values required to drive
the output betwsen the logic levals of 0.4V and 2.4V witha 1k{} load tied te
+5V; thus, these parameters define an error band which takes Into

2.

Guaranteed by dasign,
Sample tested.




CMP-02

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

: CMP-02E CMP-02C
PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN TYP  MAX UNITS
input Offset Voitage Vos Rg =5k, (Note 1 — 0.4 1.5 =t 0.5 35 mv
Input Offset Current los (Note 1) — 0.25 3 - 0.35 14 nA
Input Bias Current Ig = 24 45 o 30 BO nA
Voltage Gain Ay Vg=1to 3V — 50 = = 50 == V/mV
N verdriv
Respdnse Time ty ;i?}":: ?éeijTL‘jpcv) e - = - - 0 - ns
TTL Fan-Out = 4, 5ki} to 5V — 250 — - 250 —
Input Veltags Range CMVR 18-85 1738 e 1.8-3.58 1.7-3.8 — v
Salurstion Voltage VoL Vin=-3.5mY, lgjnk < 6.4mA — 0.3 0.45 - 0.3 D.45 v
Pasitive Supply Current 1+ Vi =—10mV — 2.2 3 — 23 a6 mA
Fower Diggipation Py Vin<-10mV — 11 15 — 11.6 18 mw

acified as the maximum values reguired to drive
sugls of 0.4V and 2.4V with a 1k(} load tied to

Itaggdain an ut Impedance.
= I =F m"c 7:£]Grade »—40°C < T, <+85°Cfor C Grade, unless otherwise

CMP- 2 CMP-02C
PARAMETER SYMBOL éoumnoﬁ MIN T MAX M UNITS
Rg < 8K(}, (Note 11 v .4 14 .5
Input OHset Voltage Vos Vs =8V, Vg. = OV, {No ] / k ﬁs/ﬁ ] /'u-s\/ iy

——— |

Average Input Ofiset

Voliage Drift
Without External Trim TCVps  Rg =500l — — 1.8 Ve
With Extarnal Trim TGVggn Rg=500 — 1.2 #
To=+70°C. iNote 1) — 03 3 — 04 '\Q
| t Off A
By Oises Caeeny los T,=0°C, (Note 1) — 04 6 — o5 25 "
Average Inpul Offset +25°C < Ty<+70°C = 2 = - 3 =
T °C
Current Drift Clos 0°C=Ta<+25°C — 4 - —_ 5 — RAL
; Ta=+70°C —= 26 50 — 33 100
Input Bias Current g T,=0°C _ 34 80 _ 42 160 nA
Voltage Gain Ay Vo =110 3V, (Note 2) 100 500 = 70 500 — Vimv
100mV Step, SmV Overdrive
Response Timeg te Ta=+70°C, No Load = 225 = = 225 —2 P
Ta=0°C, No Loed — 180 = = 160 =
Input Yoltage Rangs CMVR *12.0 +13 — +12 +13 — v
Common-Moce CMRR 9% 108 — 86 108 — dB
Re|action Ratio
Pov{er $upply ; PSRR 5V S Vg, = 18V, 15V < Vg <OV 7 98 == 70 B8 == dB
Rejection Ratic
Positive Output Voltage Von Vin = 4mV, g =200uA 2.4 3.2 — 2.4 3.2 - v
: Vip €=10mV, l4ine =0 — 017 0.4 — B17 0.4
Saturation Voltage Vo Vin <~ 10mVY, g = 6.4mA — 030 05 — 8od 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{lload 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.



CMP-02

DICE CHARACTERISTICS

. GROUND

. NONINYERTING INPUT

. INVERTING INPUT

. NEGATIVE SUPPLY (SUBSTRATE)
BALANCE

BALANCE

OUTPUT

. POSITIVE SUPPLY

DN AWN

DHE SIZE 0,085 X 0.043 inch, 2730 sq. mlls
(1 651 % 1.084 mm, 1.806 3q. mm)

N\
-

RS 5k 08 28
InputOffsstVollaga (\‘\?5“‘(‘\ / /\\ /7 09 5 my MAX

P.,x,,\.,./ ]| g (@3 CWEGN  cwessen
—

Input Otfsat Current los \ e } [ ( / } / / i \ 15 nA MAX
Input Bias Current ig ~—_ \ \ / / / / ;lo /\/ DUD\ nA MAX
Differential Input Resistance Rin ~_ _“ |/ fr T~ g ~] [
input Voitage Range CMVR LT~ shes] ifas/ / )m-Q
Common-Mode Rejection Ratic  CMRR Vop==CMVA T Ls«f\ / / M
Power Supply Rejection Ratlo  PSAR f:';‘;s‘;;f ::v so\/ U / /ﬁrﬂ\j
Positive Output Voltage Vou :::z gm: :g - :igﬂ 24 iy I%
Saturation Voltage VoL lgink = B.4mA 0.45 0.45 V MAX
Qutput Leakage Currant I Ak ¥in= 10mV, Vo= 30V z 8 uA MAX
Positive Supply Current I+ Vi < -10mV a 85 mA MAX
Negative Supply Current - Vi< -10mV 2.2 2.2 mA MAX
Powsr Consumption Py Vin=-10mV 183 181 mw MAX
WAFER TEST LIMITS at Vgt+ =5V and Vg— = 0V, Ty = 25°C.

CMP-02N CMP-02GR
PARAMETER SYMBOL CONDITIONS LIMIT LIMIT UNITS
Inpul Offset Vohtage Vg Rg < 5kN ' 15 a5 my MAX
Input Offset Current log 3 14 nA MAX
NOTE:

Elecirical tests are parformed at wafer probe to the [imits shown. Due to variations in assembly methods and normal yield loss; yield after packaging is not
guaranteed for standard product dice. Consult factory to negotiate specifications based on dice lot qualification through sample ot assembly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS at Vg = £15V.

) CMP-02N CMP-02GR

PARAMETER SYMBOL COHNDITIONS TYPICAL TYPICAL UNITS
Average Input Qffget

= 15 1. »
Voltage Drift TCVos Rg =500 8 NP C
Average Input Offset 3

d4 L]
Current Drift TClos 5 pA/C
V V' j

Response Time t, 100mY Step, Sm¥ Ovardrive 160 190 ns

No Load (No Pull-Up}, T =25°C




CMP-02

TYPICAL PERFORMANCE CHARACTERISTICS

RESPONSE TIME,
100mV STEP, 5mV OVERDRIVE, VARIOUS LOADS

RESPONSE TIME TEST CIRCUIT
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CMP-02

TYPICAL PERFORMANCE CHARACTERISTICS
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CMP-02

APPLICATIONS INFORMATION

The CMP-02 provides fast response times even with small
overdrives; to achieve this performance requires very high
gain at high frequencies. The CMP-02 is completely free of
oscillations; howeaver, 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 the input is within & few microvolts of the
transition level, certain conditions can create an oscillation
region. The width of this oscillatory region and the size of
source resistance where oscillations begin is a strong func-
tion of the stray coupling present. The following suggestions
are offered as a guide towards minimizing the conditions for
oscillation: matched source resistors, minimized stray capac-
itances {e.g., a ground plane between output and input), or
capacitive output loading (Cy J. The capacitive loading tech-

iques witlkeliminate the oscillations, but result in slower

response time. Matched bypass capacitors across the input
resistors also can eliminate the instability,

and If Cs = 20pF (maxnmum step mze)

minimum overdrive

the response time will approximate the response time for low
values of Rg It should be noted that the offset nulling
terminals do not require bypassing for stability. As with all
wideband circuits, it is recommended that the supplies be
bypassed near the socket of the device.

PRECISION, DUAL LIMIT, GO/NO GO TESTER

v & v
+16V I < 7mA
UPPER 2] e
L ©
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LOWER
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