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ANALOG —T-73-53  Fast Precision
DEVICES Comparator

CMP-01

FEATURES GENERAL DESCRIPTION

¢ FastResponseTime ...................... 180ns Max The CMP-01 is a monolithic fast precision voltage compara-
e HighinputSlewRate .......................... 92V/us tor using an advanced NPN-Schottky Barrier Diode process.
* Low Offset Voltage 0.3mV Typical, 0.8mV Max It features fast response time to both large and small input
¢ Low Offset Current ........... 4nA Typical, 25nA Max signals, while maintaining excellent input characteristics.
o LowOffsetDrift ..................... 1:V/°C, 30pA/°C The CMP-01 is capable of operating over a wide range of
® Standard Power Supplies ......... +5V or +5V to 18V supply voltages including single ended 5 volt supply. The
® Guaranteed Operation from Single +5V Supply large output current sinking and high output voltage capa-
® No Puli-Up Resistor Required for TTL Drive bility assure good application flexibility, while the combina-
® Wired OR Capability tion of fast response, high accuracy, and freedom from
* Fits 111, 106, 710 Sockets oscillation assure performance in precision level detectors
e Easy Offset Nulling Single 2k(2 Potentiometer and 12 and 13-bit A/D converters. The CMP-01 is pin-
e EasytoUse ................... Free from Oscillations compatible to earlier 111, 106, and 710 types. For applications
¢ Avallable in Die Form requiring lower input offset and bias currents, refer to the

CMP-02 data sheet.
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CMP-01 e
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ABSOLUTE MAXIMUM RATINGS (Note 1)

Total Supply Voltage, V+to V- 36V
Output to Ground -5Vto +32V
Output to Negative Supply Voltage ... ... 50V
Ground to Negative Supply Voltage
Positive Supply Voltage to Ground .
Positive Supply Voltage to Offsat Nuli ..

Differential Input Voltage +11V
Input Voltage (Vg = +15V) 15V
Qutput Sink Current (Continuous Operation) .........c..ce. 75mA
Operating Temperature Range

CMP-01 -55°Cto +125°C

CMP-01E, CMP-01C 0°C to +70°C
Junction Temperature (T) ... —65°C to +150°C
Storage Temperature Range .. =85°C to +150°C

P-Suffix -65°C to +125°C

51E D WB 0816800 0036975 299 EMEANA

T-73-53
Lead Temperature (Soldering, 80 S6C) .......cccecrurienniennene 300°C
Output Short-Circuit Duration
To Ground Indefinite
To V+ 1 Minute
PACKAGE TYPE 8, (Note 2) L UNITS
TO-99 (J) 150 18 cW
8-Pin Plastic DIP (P) 148 16 CW
8-Pin SO (S) 103 a3 *CW
NOTES:

1. Absolute ratings apply to both DICE and packaged parts, unless otherwise
noted.

2, el » I8 specified for worst case mounting conditions, i.e., 9“ is specified for
device in socket for TO and P-DIP packages.

ELECTRICAL CHARACTERISTICS at Vg= +15V, T = 256°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} - 03 08 — 04 28 mv
input Offset Current los {Note 1) — 4 25 -_ 5 80 nA
Input Bias Current Ig — 350 600 - 400 900 nA
- .
Differential Input R {Note 2) 150 30 @ — 100 20 - ket
Resistance
Voltage Gain Ay Vo =04V to 2.4V, (Notes 1, 2) 200 500 - 100 500 - VimV
100mV step, 5SmV Overdrive
No Load (No Pull-Up) - 110 180 - 110 180
5k0 to 5v (Pull-Up) - 110 - — 110 -
Response Time 4 TTL Fan-Qut = 4, No Pull-Up — 110 - —-_ 110 — ne
{Note 3) SV Step SmV Overdrive
No Load (No Pull-Up) - 160 - — 160 -
Sk to 5v (Pull-Up) - 160 - - 160 —
TTL Fan-Out =4, No Pull-Up - 160 - - 160 -
Input Siew Rate - 92 - - g2 - Vips
Input Voltage Range CMVR +125 13 — *125 *13 - v
Common-Mode CMRR 4 1w - 0 1w - d8
Rejaction Ratio
Power Supply SVsVg,. =18y,
1 - 7: -
Rejection Ratio PSAR =18V <= Vg =0V 8o 00 4 8 a8
' VinZ 3mV, I = 320pA 24 32 - - - -
P\"’:I'::’eeo utput Vou VinZ 3mV, Io= 240pA - - - 24 34— v
9 Vi 3mV, 1o = OmA 24 48 - 24 48 -
Vin S -10mV, l4iny = OmA — 016 04 — 016 04
Saturation Voltage Voo ViNS—10mV, ly4jng < 6.4mA - 03 045 - 03 0.45 v
Vi S —10mV, Iy < 12mA (CMP-01 only) — 038 05 - - —
Output Leakage Current I EAK Vin2 10mv, Vo =+30V — 003 2 - 005 8 BA
Positive Supply Current 1+ Vin<S-10mV - 5.6 8 - 56 85 mA
Negative Supply Current - VNS -10mV - 13 22 — 13 22 mA
Power Dissipation Py ViNE-10mV — 103 153 - 103 16t mw
Offset Voltage .
Nulling Pot = 2kt - £5 - - *5 - v
Adjustment Range ulling Fo m
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(l 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 daesign.
3. Sample tested.
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T-73-53 CMP-01
ELECTRICAL CHARACTERISTICS at Vg, = 5V, Vg_= 0V, T = 25°C, unless otherwise noted.
CMP-01
CMP-01E CMP-01C
PARAMETER SYMBOL CONDITIONS MIN TYP  MAX MIN TYP  WMAX UNITS
Input Offset Voltage Vos Rg = 5k, (Note 1) - 0.4 15 - 0.5 35 mv
input Offset Current los (Note 1) — 3 21 - 4 85 nA
Input Bias Current ig — 250 500 - 300 720 nA
Voitage Gain Ay Vo =0.4V to 2.4V, (Notes 1, 2} - 50 - - 50 -_ V/mV
100mV Step, 5mV Overdrive
5k(l to 5V (Puli-Up) - 150 - - 150 -—
Response Time b TTL Fan-Out = 4, Ski2 to SV - 10 - - 1’0 - ns
(Puil-Up)
Input Voltage Range CMVR 1.8 1.7-38 35 18 1.7-38 35
Saturation Voltage Vou Vin < -10mV, lyjnk < 6.4mA — 03 045 — 03 045
Positive Supply Current 1+ Viys-10mv b 23 3.2 — 24 38 mA
Power Dissipation Py Vi< -10mv - N5 16 — 12 19 mw
ELECTRICAL CHARACTERISTICS at Vg=*15V, -55°C < Tp < 125°C, uniess otherwise noted.
CMP-01
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Rg<5k(, (Note 1) - 05 16
Input Offset Voltage Vos Ve = 5V, Vs_= OV, (Note 1) _ 06 28 mv
Average Input Offset
Voltage Drift
Without External Trim TCVos _ - 15 - o
With External Trim TCVog, 15 200 - 1 - wree
To=+125°C, (Note 1) — 4 25
Input Offset Current los To=-55°C, (Note 1) _ 5 P nA
Average Input Offset +25°C<Tp=+125°C -— 12 — o
Current Drift TClos  _ggoc< Tas+25°C — 35 — pA*C
' Ta=+125°C — 330 600
Input Bias Current s To=-55°C — 550 1400 nA
Voltage Gain Ay Vo =0.4V to 24V, (Notes 1, 2) 100 500 - Vimy
100mV Step, SmV Overdrive, {Note 2) _ 220 _
Response Time t Ta=+125°C, No Load ns
Ta=-55°C, No Load - 100 -
Input Voltage Range CMVR *12 +13 - v
Common-Mode
88 1 -
Rejection Ratio CMRR 06 a8
Power Supply < < _ < < _
Rejection Ratio PSRR 5V < Vg, 15V, -15V = Vg S0V 75 96 dB
Positive Output Voitage Vou VinZ 4mV, |g = 200uA 24 3 - \
) VNS -10mV, Igin, = 0mA — 020 04
Saturation Voitage Vou Vin S —10mY, Iging = 6.4mA —~ 032 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{1 load tied to
+8V; 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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ELECTRICAL CHARACTERISTICS at V5= +15V, 0°C < To < 70°C, unless otherwise noted. T-23 53
CMP-01E CMP-01C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Rg < 5ki1, (Note 1) - 04 14 — 05 a5
[} Ita v 1
nput Offset Voltage 05 g, =5V, Vs_=0V, (Note 1) — 05 24 — 08 43 "
Average Input Offset
Voltage Drift
Without External Trim TCVos _ - 15 - - 18 -
With External Trim TCVosn Rs=s0n - 10 - - 12 - wre
Ta=+70°C, (Note 1) -_— 4 25 - 5 80
Input Offset Current los To=0°C, (Note 1) _ 5 45 _ 6 120 nA
Average Input Offset +25°C < To<+70°C - 12 - -~ 12 -
Current Drift TClos  pegxT,<+25°C — 3 — - a - PASC
Ta=170°C - 330 600 -— 340 800
Input Bias Current Ig Ta=0°C _ a0 950 _ 450 1200 nA
Voltage Gain Ay Vo=0.4V to 2.4V, (Notes 1, 2) 100 500 - 70 500 = Vmv
100mV Step, SmV Overdrive
Response Time t To=+70°C, No Load - 150 - - 150 - ns
Tao=0°C, No Load - 100 - - 100 -
input Voitage Range CMVR +120 *13.3 — +120 +13.3 — v
Common-Mode
Rejection Ratio CMRR 90 108 - 86 108 - ds
Power Suppty < < _ < < _
Rejection Ratio PSRR V< Vg, <15V, -15V< Vg S0V 77 98 70 88 1]
Pasitive Output Voltage Vou ViNZ 4mV, Io = 200pA 24 3.2 — 24 3.2 - v
) Vin < -10mV, lgjnk =0 — 017 04 — 017 04
Saturation Valtage Vo Vi < —10mV, lgjng = 6.4mA — 03 05 — 03t 05 v
NOTES:

1. These parameters are specified as the maximum values required to drive
the output between the lagic ievels of 0.4V and 2.4V with a 1k(2 load 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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CMPOT
T-73-53

DICE CHARACTERISTICS

1. GROUND

2. NONINVERTING INPUT

. INVERTING INPUT

. NEGATIVE SUPPLY (SUBSTRATE)
. BALANCE

. BALANCE

7. OUTPUT

8. POSITIVE SUPPLY

4
L
6.

DIE SIZE 0.065 X 0.043 inch, 2730 sg. mils
{1.651 X 1.092 mm, 1.803 sq. mm)

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

CMP-0IN CMP-01GR
PARAMETER SYMBOL CONDITIONS LT LIMIT UNITS
Input Offset Voltage Vos Rg < 5k}, (Note 1) 0.8 28 mV MAX
Input Offset Current los (Note 1) 25 80 nA MAX
Input Bias Current ig 600 200 nA MAX
Differential Input Resistance RN (Note 2) 150 100 k MIN
Input Voltage Range CMVR *125 1;12,5 V MIN
Commaon-Mode Rejection Ratio  CMRR Vem=+CMVR 94 90 dB MIN
Power Supply Rejection Ratio PSAR f:’asv‘;s\; f :(‘)IV 80 74 dB MIN
Positive Output Voltage, Vou x:: ; gzz :g - :ﬁ:: : 2: 2 VMIN
Saturation Voltage VoL lgink = 6.4mA 0.45 0.45 V MAX
Output Leakage Current ILeak VinZ 10mV, Vo =30V 2 8 pA MAX
Positive Supply Current 1+ Vins-10mv 8.0 85 mA MAX
Negative Supply Current - Vi< -10mv . 22 22 mA MAX
Power Consumption Py Vin<-10mV 153 161 mW MAX
NOTES: +5V; thus, these parameters define an error band which tekes into account

1. These parameters are specified as the maximum values required to drive
the output between the lagic levels of 0.4V and 2.4V with a 1k} load tied to

2. Guaranteed by design.

WAFER TEST LIMITS at Vg + =5V and Vg~ =0V, T4 =25°C.

the worst case effects of voltage gain and input impedance.

CMP-01N CMP-01GR
PARAMETER SYMBOL CONDITIONS ) LIMIT LMt UNITS
Input Offset Voltage Vos Rg <5k, (Note 1) 15 35 mV MAX
Input Offset Current los ’ 21 65 nA MAX

NOTE:

Electrical tests are performed at water probe to the limits 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 lot assembly and testing.

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

CMP-01N CMP-01GR
PARAMETER SYMBOL  COMNDITIONS TYPICAL TYPICAL uNITS
A\‘l’:;:gz iy Offset TCVos Rg = 5001 15 18 e
o1, . 0w
Response Time t, L?T;:T:;iﬂx_ﬁ:r::v: 25°¢ 110 10 ns
REV. A COMPARATORS 3-31
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1-73-53
TYPICAL PERFORMANCE CHARACTERISTICS

RESPONSE TIME, :
100mV STEP, SmV OVERDRIVE, VARIOUS LOADS RESPONSE TIME TEST CIRCUIT
—T 5 5 _
ve = ﬂlsv I3 \\ | e G = 12pF INCLUDING PROBE U GATE
— 1a = 26°C 45 [ vs=ti5v a2 AND JIG CAPACITANCE OR INVERTER
Rs = 508 i g Ta=25°C ! 2 FAN.OUT = 4
— sy | Rg=sen _ | B 3g
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g -0.05 1. 8000TOSV ] & o6 2. TTLGATE LOAD |
a 2 TTL GATE LOAD 5 FAN OUT = 4
> FAN OUT = 4 54 o 3 NOLOAD
£ -0 3 NO LOAD - E
2 1] g ] .
£ 015 2 .00 Vine FALL: {(VOS+ OVERDRIVE)
-0 0 & 80 120 160 -6 0 6o 90 120 150 A RISE: {Vos— OVERDRIVE)
RESPONSE TIME (sec) RESPONSE TIME (nsoc)
INPUT OFFSET ERROR vs OFFSET VOLTAGE vs INPUT OFFSET CURRENT
SOURCE RESISTANCE TEMPERATURE vs TEMPERATURE
* 10 i ¥ I
5 [ vs-tiv t
£ [—Ta-2'c — t —15V < Vs— < 0
= = < Q= = s ‘
- =G £ funnueo[2 D= : N
H
I 4 d 8 =t \r ] 4 \
@ E 1 g 1. CMPO1 3
& WORST CASE // 3 CMP-DIE S ¢ N \«‘ 3
S0 ] 3 010 (0°C TO 70°C} - o N 0 i
5 —{ 4 - 2. CcMPOIC I \ ~ o Vg = 16V
a z w N =11 & M
2 o4 —— ). - w4 S~ Vst = 15V
i ——
c bt % N 3 pALO =
g - T 1 ! } " 4 5 Vst =6V
- 0 TYPICAL 2 NULLED (2] e [————
H 2 p '\\/ 221 cwem . Vgt =5v _]
E 1. oompor HHE \ Vs = +15V — CMP-01E
g CMP-OTE 2 / Re = 5082 | (Pc 1O 70°0)
2 cMP.OIC / 2 cMPOIC
0.1 L L)1l 0.01 [ 1 1] 0 ) ] I
10 10 100 50 -25 0 2 6 75 100 125 -5 % 0 5 ) 126
MATCHED SOURCE RESISTANCE (kg2) TEMPERATURE {°C) TEMPERATURE (°C)
INPUT BIAS CURRENT
INPUT BIAS CURRENT vs DIFFERENTIAL INPUT VOLTAGE RANGE
vs TEMPERATURE INPUT VOLTAGE vs TEMPERATURE
v
60 T 1 .= . * ———
N 15V < Vg—< 0 —] £ 2 v+ 05 =
et < . —— Vgt = BV
500 Z 600 100 & Bve-10 — L —t
) £ : =
. DRO 3 50 200 g VY Vst = 15V
3 < nA CHANGE 3 » |
g N b vt = 15V 2 Qvi—20
3 ~ — | & 400 W 300 g < | 1
3 300 t 2 : 5 a = jo— cMP-01E —of
|3
9 S~ vst -5V _| £ a0 wa 5 8 CcMP-01C
@ — ° 5 2 v-120 ]
§ 200 g 200 500 @ Sv_ns =
g £ 2 ¢  —
= 1. CMPO 2 100 = 15V 600 & Ev-_+10 5V < Ve
100f- - Cweor z ¥i 3 u 2 15V < V§— < OV | ls+ <'usv
B (0°C TO 70°C) b1 L € V- 405
2. CMPOIC 2 0 1 700 ] l I | ] l
° i -50 v—
-8 -2%5 0 2 3 125 -2 -8 -4 0 4 8 12 -5 % 0 = % 125
TEMPERATURE [°C) DIFFERENTIAL INPUT VOLTAGE (VOLTS} TEMPERATURE {°C)
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CMP-01

TYPICAL PERFORMANCE CHARACTERISTICS I-23~53
RESPONSE TIME RESPONSE TIME vs
FOR 100mV STEP AND VARIOUS INPUT OVERDRIVES SOURCE RESISTANCE
- 5 = T _ 12k =
== 4 NO LOAD 2 FE 1. 2mvOVERDRIVE -&
- Ve ony L~ =143 \ A Vg = H5V_14 g |2 smvOVERDRIVE
wwe |4 A G L mime | : 3, 2y Sverone
- R =500 / / / 3“2‘ \ \ R;-son_gg NO LOAD M
< E % 1200 | RSMATCHED TO 1.0%
I¢ A 2 § 22 i e
A g : oLo 5 iz
@ 12 B ! 12 2 s
< e K S w afl
2 2 @ > 8 i
2 0 0 2 010 o 3 Pttt A Lt
& 8 1 my § L E
< 1 imv z 2 2mv
it 2 zmv 5 otk 3 smv = B
2 3. 5mV g 4. 20mv Vg = 16V
o -0.10 4, 20mv = 0 +—t Ta=25°C
E || g | | L
Z 0.5 2 005 12
0 120 240 360 420 0 120 240 380 0.1 1.0 ] 100
RESPONSE TIME (nsec) RESPONSE TIME (nsec) SOURGE RESISTANCE (kf2}
SATURATION VOLTAGE SUPPLY CURRENT vs POWER CONSUMPTION
vs SINK CURRENT SUPPLY VOLTAGE vs TEMPERATURE
1.0 8 | T 120 T T T i
2 | POSITIVE Vg = t1l.W, Vo= Lolw —
o SUPPLY IS +4.6V 1 +
Qos 125°¢c [ L = ® 4 ! |
w 4 e 8 - Ta=26% £ ! !
3 LA f - £ Vg = 16V, Vg = HIGH
£ V= H OUTPUT LOW z
g™ e et
2 7 o 5 POSITIVE SUPPLY E
2 A ,/ - T4 = + ! e 5 80
g V4 LT L+ g / oUTPUT HIGH 4 g
o iz 3 Z
2 || g 5 1P =
3 £, H
X} 3 NEGATIVE SUPPLY 2
g A r 20 VE =8V, Vg = 0V, Vg = LOW
E +BV € Vgt < +15V | 1 L L i
2 —16V < V5— < OV | I
° PR ° o
0 10 20 30 40 50 0 6 +10 +16 +20 -75 50 -26 0 26 50 76 100 125
QUTPUT SINK CURRENT (mA} +SUPPLY VOLTAGE (VOLTS} TEMPERATURE (°C)
OFFSET TRIMMING AND RESPONSE TIME
STROBE CIRCUIT FOR 5V STEP AND 5mV OVERDRIVE
= 6 gs NO LOAD —]
@ ) Vg = 115V
P 2 g 2, \ Ta=25°C
/ 3> ) \ Rg = 5082
[} L 3y 2a
@ / & 5 INPUT \ oUTPUT
] 23
2~ < =2
4 4 4 s
< INPUT / OUTPUT = 3
H -2 / 1 g 31
£ \
‘a,‘ 3 NO LOAD o 3 g 0
s Vg = 115V z
- Tp =25°C >
z -4 Rg = 500 ] H
g 2
s [ |
[ 100 200 300 [} 100 200 300
RESPONSE TIME {nsec) RESPONSE TIME (nsac)
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APPLICATIONS INFORMATION wideband circuits, it is recommended that the supplies be

The CMP-01 provides fast response times even with small bypassed near the socket of the device.
overdrives; to achieve this performance requires very high

gain at high frequencies. The CMP-01 is completely free of MINIMIZING OSCILLATION
oscillations; however, small values of stray capacitance from

CSTRAY

Cs
output to input when combined with high-source resistances T |
can cause an unstable condition. DC characteristics are not Rs ! i
affected, but when the input is within a few microvolts of the WA * * 1 ouTPUT

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 (C( ). The capacitive loading tech-
niques will eliminate the oscillations, but result in slower
response time. Matched bypass capacitors across the input
resistors also can eliminate the instability, | & BALANCE

and if G 2 20pF (WEE'_Z_G) , [ snonnce

minimum overdrive

1
1
1 L
I

the response time will approximate the response time for low
values of Rg. It should be noted that the offset nulling MILSTO85, MET‘}’{;‘:ﬁf’s’ CONDITION B
terminals do not require bypassing for stability. As with all

8-BIT TRACKING A/D CONVERTER

0 CLOCK IN
MAXIMUM CLOCK RATE = 3.0MHz
3¢ sjc 45V TRACK
1 A
1/2 7474 urD| §284 HOLD
TYPE "D~ ‘5’ upDowN {2
FLIP-FLOP 6| COUNTER =
[ia1s [5 [& o
. -
2405 1/4 7400
cLaCK » \ DIGITAL
T
pitrd OUTPU
>
c |_—2T>
- 8V
13 {12 |11 |10 9 Js |7 [e s [a
FOR CLOCK RATE ~ 3.0MHz 5V
C = 470pF mse LsB
N914
° - 3 . DAC-100CC02
> 10-8IT D/A CONVERTER
14
N9 b4 4880
ViN = 0 TO +10V =
IN = 2
RIN = 48402 1 " cq
ANALOG
INPUT
MAXIMUM FULL SCALE FULL SCALE
SINE WAVE INPUT ADJUST o_15v
1S 4000Hz. _L
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