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Specifications and Applications :
OPERATIONAL AMPLIFIERS

SILICON MONOLITHIC
INTEGRATED CIRCUITS

MONOLITHIC JFET INPUT
OPERATIONAL AMPLIFIERS

These internally compensated operational amplifiers incorporate
highly matched JFET devices on the same chip with standard

bipolar transistors. The JFET devices enhance the input charac- H SUFFIX
teristics of these operational amplifiers by more than an order METAL PACKAGE
CASE 601-04

of magnitude over conventional amplifiers.

- This series of op amps combines the [ow current characteristics
typical of FET amplifiers with the low Initial offset voltage and
offset voltage stability of bipolar amplifiers. Also, nulling the offset
voltage does not degrade the drift or common mode rejection.

NC

Offset Null

& Low Input Bias Current — 30 pA Veg
® Low Input Offset Current — 3.0 pA (Top View)
® Low input Offset Voltage — 1.0 mV
® Temperature Compensation of Input Offset Voltage —
3.0uv/oC
® Low Input Noise Current — 0.01 pA/A/Hz .
® High Input Impedance — 10120 ar
® High Common-Mode Rejection Ratio — 100 dB
1
® High DC Voltage Gain — 106 dB
J SUFFIX
CERAMIC PACKAGE
CASE 693-02
SERIES FEATURES —
Offset Null 1 =8 NC
invt input 2|=_—_D_L—=7 Vee
Noninvt input 3 (—6 Output
® LF355/355B — Low Power Supply Current . Vee 4 5 o‘:,:;: Null
® LF356/356B — Wide Bandwidth (Top View) ’
® LF357/357B — Wider Bandwidth Decompensated (Aymin = 5) . -
LF355/355B|LF356/356B|LF357/357B E

Fast Settiing Time t0 0.01%| 4.0 us 1.5 us 1.5 us APPLICATIONS
Fast Slew Rate 5.0 Vius 12 V/us 50 Vius L
Wide Gain Bandwidth 25MHz | 5.0 MHz | 20 MHz T ey cs s suggested for all general
Low Input Noise Voltage |20 nV/VHz |12 nV/VHz| 12 nV/VHz purpose. FET input emplifier requirements

where precision and frequency response

flexibitity are of prime importance.
Specific applications include:

ORDERING INFORMATION ¢ Sample and Hold Circuits
& High Impedance Buffers
Device Temperature Range Package . ® Fast D/A and A/D Converters

LF355BH,H 0to +70°C Metal Can ® Precision High Speed integrators

LF3558J,J 0to +70°C Ceramic DIP ® Wideband, Low Noise, Low Drift Amplifiers

LF356BH,H 0to +70°C Matal Can

LF356BJ,J 0to +70°C Ceramic DIP

LF357BH.H 0to +70°C Metal Can . .

LFas7B),J 010 +70°C Ceramic DIP :NOJTE The LF.:.mr.asm are designed for wider

dth They are decomp d

{AVmin = 5).
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MAXIMUM RATINGS
LF355B/
Rating Symbol 3568/3578 LF355/356/357 Unit
Supply Voltage vee +22 +18 Y
VEE —-22 -18
Differential Input Voltage ViD +40 +30 \
Input Voitage Range (Note 1) VIDR +20 +16 \J
Output Short-Circuit Duration TS Continuous. B
Operating Ambient Temperature Range TA Otoc +70 °C
Operating Junction Temperature LN} 116 . °C
Storage Temperature Range Tstg -65to +150 °C
Note 1, Unless otherwise specified, the absol i gative input voltage is equal to the negative power supply
voltage.
CIRCUIT SCHEMATIC
Offsat Null
1 5 Vee
7
a1
J3
S
s .4(23
c2
-—E—-—l: 8 it
-) 37 10 pF** Y D1
|2 Out
nv, Input as 6
(+) ’—Ij—‘
3 J11d2
Non-inv. VEE
Input J9
I\Qf - as
R2 R3 j
97 39 a0 98
a2
L_!: Qi3 Q14
J10 a1 LG
Tigage 304 RS R6 0a Y ¥ D5 TA 4
10pF" $40k {60k 6.0k
‘ VEE

*C1 = 5.0 pF on LF357,
=202 = 2.0 pF on LF357.
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" LF355, LF356, LF357, LF355B, LF356B, LF357B

DC ELECTRICAL CHARACTERISTICS (Vce = 1610 20V, VEg = —15 to —20 V for LF355B/356B/357B; Vo = 16V, VEE =
—15 V for LF355/356/357; TA = 0°C to +70°C unless otherwise noted)

LF355B/6B/7B LF355/6/7
Characteristic Symbol Min Typ Max Min Typ NMax Unit
Input Offset Voltage (Rg = 50 &, Ve = 0) Vio mv

(Ta = 25°C) : _ 3.0 5.0 — 3.0 10

(Over Temperature) —_ —_ 6.5 —_ - 13
Average Temperature Coefficient of Input Offset | AV|Q/AT —_— 5.0 —_ — 5.0 — pNIrFC

Voltage

{Rg = 50 Q)

Change in Average TC with V|g Adjust ATC/AVIQ| — 05 — — 05 - wvre

(Rg = 50 {1} (Note 2) per mV
Input Offset Current (Vem = 0) (Note 3) o

(T = 25°C) — 3.0 .20 —_ 3.0 60 pA

{Ty < 70°C) — — 1.0 _ —_ 2,0 nA
Input Bias Current (VoM = 0) (Note 3) iB

{Ty = 25°C) - 30 100 -_ 30 200 pA

Ty < 70°C) — — 5.0 — — 8.0 nA
Input Resistance (T) = 25°C) 1 — 1012 — —_ 1012 —_ Q
Large Signal Voltage Gain AyoL VimV

(Vo = #10V,RL = 2.0k Vcc =15V, .

VEg = —15V)
(Ta = 25°C) 50 200 — 25 200 —_
(0°C < Ta < +70°C) 25 _ — 15 -_— —
Output Voltage Swing Vo ) v

(Vce = 15V, VEg = —15V, B = 10kQ) +12 *13 —_ +=12 =13 —_

{Vec = 1BV, VEg = —15V, Ry = 2 k) =10 +12 — *10 +12 —_

Input Common-Mode Voltage Range VicR =11 +15.1 — +10 +15.1 — A

(Vec =16V, VEg = —-15V) -12.0 . -12.0
Common-Mode Rejection Ratio CMRR 85 100 — 80 100 — d8
Supply Voltage Rejection Ratio {Note 4) PSRR 85 100 —_ 80 100 _ dB
Supply Current (TA = 25°C, V¢c = 15V, ip mA

VEg = —15 V)

LF355B/356 - —_ 20 4.0 —_ 20 4.0

LF356B/357B —_ 5.0 7.0 - —_ —_

LF356/357 — — — — 5.0 10
AC ELECTRICAL CHARACTERISTICS (Ve = 16V, VEE = —15V, Tp = 25°C)

LF355B/355 LF356B/356 LF357B/357
Characteristic Symbol | Min | Typ | Max | Min | Typ [ Max | Min | Typ [ Max [ Unit
Slew Rate (Note 5} . SR Vius

{Ay = 1) LF355/356 — |60} — |75 12 - -] - -

(A, = 5} LF357 — -}t =] =] —=1—=1]3 |50 | —
Gain-Bandwidth Product GBW —{25| — | — |80 —}J—]20] — MHz
Settling Time to 0.01% {Note 6} ts — |40} —}—]186]| —]|]—1]15]| — us
Equivalent Input Noise Voltage en nV/VHz

{Rg = 100 Q, f = 100 Hz) — | 25 - { - 1% | — 1 - 15 -

(Rg = 100 2, f = 1000 Hz} —l20 | —{ — 12 — | = 12 -

Equivalent Input Noise Current . in : pA/VHz

(f = 100 Hz) — 1001 — | — |00t} — | — jO01] —

(f = 1000 Hz2) - 1001 | — | —|001] — | — 001 | —

Input Capacitance ] — |30 | —-—]|—|80| -} —[30]| — pF
NOTES .
{1} Unless otherwise specified, the absolute maximum negative input tudes ir ing or d ing si ly, In di with
voltage is equal to the negative power supply. common practice.
(2) The temperature coefficient of the adjusted input offset voltage {5} The Min. slew rate limits apply for the LF356B and the LF357B, but
changes only a small amount {0.5 uVF°C typically) for each mV of do not apply for the LF356 or LF357.
dj from its original dj d value. C de re- (6} Settling time is defined hers, for a unity gain inverter connection
jection and open loop voltage gain are also unaffected by offset using 2.0 k resistors for the LF355/6. It Is the time required for the
adjustment. error voltage (the voltage at the inverting input pin on the amplifier}
(3} The input bias currents approximately double for every 10°C rise in to settle to within 0.01% of its final value from the time a 10 V step
junction temperature, T,. Due to limited test time, the input bias Input is applied to the inverter. For the LF357, Ay = —B5.0, the feed-

currents are correlated to junction temperature. Use of a heat sink back resistor from output to input s 2.0 k and the output step is 10

is recommended if input bias current is to be kept to a minimum. V {see settling time test circuit).

(4) Supply voltage rejection ratio is measured for both supply magni-
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LF355, LF356, LF357, LF3558, LF356B, LF3578

Iig, INPUT BIAS CURRENT (pA} Hig. INPUT BIAS CURRENT (pA}

Ip, SUPPLY CURRENT (mA)

“D1E 80498

TYPICAL DC PERFORMANCE CHARACTERISTICS
{Curves are for LF355, LF356, and LF357 series unless otherwise specified)
INPUT BIAS CURRENT versus CASE TEMPERATURE

FIGURE 2 — (LF356 AND LF357 SERIES)

"FIGURE 1 — (LF355 SERIES)

100k

10k

Vge=20V,Vgg=-20V
1 1 N |

t t
Vec=15V,Vgp=-15V
I

Veeg=10V,Vgg=-10V
] }

T T !
F——Vgg =5V, VEg=-5V
1 y

T

LF355

L

D T-19-15

100k

Vee=20V,Vge=-20V
I I

T T
Veg =15V, Vgg=-15V
S B

Vee=10V, Vge=-10V,
1 1

1B, INPUT BIAS CURRENT (pA)
-

¥
——Veg s
Il

T 1
§V,Vgg=-5V
I )

LF35a7
L

o 0.1
55 25 50 35 65 70 65 -25 50 35 6570
T, CASE TEMPERATURE {0C) Tg. CASE TEMPERATURE (0C)
FIGURE 3 — INPUT BIAS CURRENT FIGURE 4 — OUTPUT VOLTAGE SWING
versus INPUT COMMON-MODE VOLTAGE versus SUPPLY VOLTAGE (LF355B/356B/357B)
80 40
1
Veg=+15V
n Veg=-15V B
To=25°C LF3587 A X RL=2k
60 Ry =50k Feee Air L~ a 30 Tp =259 /
® e % g
LF3567 g Jd
49 With Heat Sink 5 7~
20 LF355 b /// E // ,
Free Air 2
20 A\ — ~ T ]
L o /
— &
10 LF355 with—| =
el Heat Sink
]
-10 50 0 50 10 0 50 10 15 20
Vi, COMMON-MODE INPUT VOLTAGE (VOLTS) Ve Veg. SUPPLY VOLTAGE (+VOLTS)
SUPPLY CURRENT versus SUPPLY VOLTAGE
FIGURE 5§ — (LF355 SERIES) FIGURE 6 — (LF356 AND LF357 SERIES)
40 E 80
E
-3
20 5 60
by Tp =259
g 50 L
20 Tg=25% _| 2 .0 e
o [=] 3
N B, - —
30
LF355 LF3567
10 1 20 L
e 5.0 10 15 18 20 2 0 5.0 10 15 20 i3

Vge. VEE. SUPPLY VOLTAGE {£VOLTS)

Vce. Vee. SUPPLY VOLTAGE (:VOLTS)
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LF355, LF356, LF357, LF355B, LF356B, LF3578B

TYPICAL DC PERFORMANCE CHARACTERISTICS {continued)

FIGURE 7 — NEGATIVE CURRENT LIMIT FIGURE 8 — POSITIVE CURRENT LIMIT

| | T
Veg = +15V Veg = +15V
Veg = —15V Vgg = — 15V
-15 Tc=2%6C — 15 T¢c = %6°C

\
\

5.0

Vg, NEGATIVE DUTPUT VOLTAGE SWING (VOLTS)
'
: a
Vg, POSITIVE QUTPUT VOLTAGE SWING (VOLTS)
=]

\

0 .50 - -15  -20 -2 -30 35 -40 ] 50 10 15 20 25 3 3B/ 40
Igink- CUTPUT SINK CURRENT (mA} Igink- OUTPUT SINK CURRENT (mA)

FIGURE 9 — POSITIVE COMMON-MODE FIGURE 10 — NEGATIVE COMMON-MODE
INPUT VOLTAGE LIMIT INPUT VOLTAGE LIMIT

2

v

(°C=Tp < T0°C

2 /
-

v
v
L

P

" To = 25 v
-10
v

-50 A~

0 /

5.0

50 10 15 20 -50 -1 -15 -20
Vg, POSITIVE SUPPLY VOLTAGE {VOLTS} VEg. NEGATIVE SUPPLY VOLTAGE (VOLTS)

V)¢, POSITIVE COMMON-MODE INPUT VOLTAGE {VOLTS)
&
Vi, NEGATIVE COMMON-MODE INPUT VOLTAGE (VOLTS)

' FIGURE 12 — OUTPUT VOLTAGE SWING
FIGURE 11 — OPEN LOOP VOLTAGE GAIN versus LOAD RESISTANCE

M

¥ LN
Ry =2k Vee=15V
Rg =50 — Vgg=-15V
TA=25%C

~
@

T T

~
=

i
T =250C

S
o~

b
i

Avot. OPEN LOOP VOLTAGE GAIN {V/V)
Vg, OUTPUT VOLTAGE SWING (Vp_p)
&
o

N

10k

-
o

50 10 15 0 1.0 BT 100
Vge. VEg, SUPPLY VOLTAGE {+VOLTS) R, OUTPUT LOAD RESISTANCE (k)

e
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TYPICAL AC PERFORMANCE CHARACTERISTICS
GAIN BANDWIDTH PRODUCT

FIGURE 13 — (LF355 SERIES) FIGURE 14 — (LF356/357 SERIES)
50 T 85
5 & LF355 = s N 1 |
x 4 £ - T T -
AN | £\ LF38? Curves Identical,
5 a0 1 5 N But Multiplied by 4.
3 \ Vge= 10V, Veg =10V 310 \\ i
£ N I ] £ N i
x x F356
5 30 } 5 60 N
§ Ny Vec 16V Vee=-15V E A xccf :g x xssj-:ﬂx
< ~N - \{\ cc=15V. Vge=-15
: S 50
EY ] H i e
s 8 - =~
-3 Y I~
\
0
-5 -3 -15 50 25 45 65 85 105 125 55 -35 -15 60 25 45 65 8 105 125
Ta, AMBIENT TEMPERATURE {°C) Tp, AMBIENT TEMPERATURE {°C)
INVERTER SETTLING TIME
FIGURE 15 — (LF355 SERIES) FIGURE 16 — (LF356 AND LF357 SERIES}
@ e T 1
2 ! | I S L lva-2s0c
2 LF365 z Vge=15V
> 0 — > 10— Vgg=-15V
: 1= 250 wa /) H L) wav /
< Vee=15V // / 1mVv £ LF356, Ay = —1 /,
é 50— veg =15V 7 A £ 501 137, Ay = =5 A 1o
5, ol ael Z .
: ] ;
o [=]
Z N 1mv z N \\ 1mv
5 .50 S 5 -50
£ omv N £ nav N\ .
=] N o
. N 3. LN
= -0 = -10
0.1 02 05 10 20 50 10 01 02 05 10 20 50 10
ts, SETTLING TIME {us} ty, SETTLING TIME (u5)
FIGURE 17 — NORMALIZED SLEW RATE. FIGURE 18 —— OPEN LOOP FREQUENCY RESPONSE
18 ! B 110 :
g Veg=15V =
2 15 N\ e R
bl VEg=-15V =z Vgg=15V
2 1a AN i FATE BN\ VEg=-15V
g ., kil & \
2 Pre—, 5 0 > LF357
é 10 o = s \\\\
S — a.
% 08 § 50 R LF356
E 06 E a0
Z o4 g LF355
7] o 10
02 < o
0 ™ |
56 35 -15 60 25 45 65 85 105 126 10100 1k 10k 100k 1M 10M
Th. AMBIENT TEMPERATURE (°C) t, FREQUENCY {Hz)
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LF355, LF356, LF357, LF355B, LF356B, LF357B

TYPICAL AC PERFORMANCE CHARACTERISTICS (continued)

BODE PLOT OUTPUT IMPEDANCE
FIGURE 19 — (LF355 SERIES) FIGURE 22 — {LF355 SERIES)
1000
l | 100
LF385
L I € 10 i =
Vee=18V 50 _ = = FH ==
VEg=-16V z 2 . t
g »gl 2 | TTT] Zemiila!
: o B| & wiba-wilel iim
S N 8| 5 = = TE
=* E s ! il |
-50 & 2 Ay=10 -
e A1 ! (1] Vee=15Y LI
-15 < = e === Vep=-16V B
v Hi—{7 v Tp=25°C
= N -100 Tt i
- NN 0] ) -
% L Lt N 125 o1 =l [t 111
10 20 10 2 100 1k 10k 100k ™™ 1M
f, FREQUENCY {MHz) f, FREQUENCY (Hz)
FIGURE 20 — (LF356 SERIES) FIGURE 23 — (LF356 SERIES)
100 5
! ! = Ta=250C HE i
LF356 1 Vpe=15V ~
[ 1 1T Vpg=-16V THI
15 — 125 g i
10 Phase Vee=15V 00| = a, =100 Ei = =
50 = VEg=-15V » @l 2 T
—_ - . < =
g 0 Gain ~~:. i 50 § 3 (HD A\! 10 ]
50— 2% B x| E 10 = Al
< _ 10} A [ = i
2] 21 2 T
15— 2 -25 z £ 7 ol 1
20— R -50 ES - S msamE
o N -15 LY === Ss==c I
L NN LF356 =
2351 — -125 o
o N T B R N 150 o0t I AR
10 20 1 2 100 1% 10k 100k ™
f, FREGUENCY (MHz) 1, FREQUENCY (Hz}
FIGURE 21 — (LF357 SERIES) FIGURE 24 — (LF357 SERIES)
T 100 =
= T5=25°C B
— ] Vee= 15V i N}
Veg=15V 100 g w0 — Vgg=-15V T
=_ & 10 ===
- VEE=-15V B _| & " Eoa A 100 B Ag- 10 B
= 0 2| 2 H—A
Y o = 1 K| 1
= ™. 2l = 7 P
2 ] o] pral
= 0o al 10 L] [
: N \\ 5w = ====
3 T~ 2 =
sE| E
s 3 .
A > ) Ll
\\\ g | &Y e L
-125 LF3s7
N an
~150 | T
175 001 [T 1 | AR
10 20 100 1k 10k 100k T oM
f, FREQUENCY (MHz) f, FREQUENCY {Hz)
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TYPICAL AC PERFORMANCE CHARACTERISTICS {continued)

FIGURE 26 — COMMON-MODE REJECTION RATIO

FIGURE 26 — UNDISTORTED OUTPUT

OTE 86502 DTS

VOLTAGE SWING
28
s | —TT
= T =250C
= AL=2k A
E Tk =250¢ - A WA Veg=15V
-3 - & Vee=-16V
= Veg=15V = \ R z2k
S Vgg=-16V g 28 \ AI‘;=1
5 100 E LF385 <15 Dist.
I —T—— wog LF356 )
g TN g NN Lrasr
w \ \ =] 12 \ \ \ N _I
g NG TN\ E AN N y=5
g s SN\ N ) -
g ANERN E N
3 NN
S \\\\ S w N N
o
3 I ]
10 10 1k 10k 100k 1M 10M 10k 100k ™ 0M
f, FREQUENCY (H2) f, FREQUENGY (Hz)
POWER SUPPLY VOLTAGE REJECTION RATIO
FIGURE 27 — (LF355 SERIES) FIGURE 28 — (LF356 AND LF357 SERIES)
g g ;
=] Tp =259 e L
2 Veg=15V £ 120 IIA—ZE;:cV
z 120 - Vge=-15V Z 100 NN v ey
= Positive 2 ‘\ \\ I EE
o 100 L Supply e asitive Supply
Iri] E\ 3 80 \ ‘\ \ 1
: 80 \ \ : \\ \\ \ LF3567
= NI\ £ 60 DN,
g o AN 2 [ RN
> Negative N > n } N
g 40 Supply \ LF355 § — Negative Supplv\>\ S \\
5”. 20 LN L ?{ 20 } 7 \\\ N
< \\ | = L7256 O
£ 9 - £ ¢
10 100 1k 10k 100k 1M 10M 100 1k 10k 100k 1M 10M 100M
1, FREQUENCY {Hz) £, FREQUENCY {H2)
EQUIVALENT NOISE VOLTAGE
FIGURE 29 — (LF355/35GI_357 SERIES) FIGURE 30 (EXPANDED SCALE)
E 10 T = 100
£ 11 2
£ 120 Ta =25 =
=] Vgg=15V @ o8
0 VEg=-15V £
g S
w w 60
£ e AN
L A 5 wi
£ = LF385
s oal—h LF365 = AN
@ N N o \\\
F 20
S nl— e _~\ S L3567
g it g I
w
3 e 0
¢ 10 100 1k 0k (] 500 1k 50k 100k
1, FREQUENCY (Hz) 1, FREQUENCY (Hz)
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LF355 LF356 LF357 LF355B, LF3568B, LF357B
TYPICAL CIRCUIT CONNECTIONS
FIGURE 31 — DRIVING CAPACITIVE LOADS FIGURE 32 — LARGE POWER BANDWIDTH AMPLIFIER
5.0k 10k
*LF355/6 R = 5.0k W N
LF357 R =125k
_[_ LF356/67
+2.0V —l'_
-20v
.0V
Due to a unique output stage design these amplifiers have the ~1.ov
ability to drive large capacitive loads and still maintain stability.
C1 {max) = 0.01 uF.
Overshoot < 20% For distortion < 1% and a 20 Vp-p Vour
Settling time (t5) = 6.0 us swing, power bandwidth is: 600 kHz.
FIGURE 33 — INPUT OFFSET VOLTAGE ADJUSTMENT FIGURE 34 — SETTLING TIME TEST CIRCUIT
2.0k, 01%
Vce V-
v |'— +15V
o 2k,0.1%
*400,0.1% 2
5.0k, 0.1%¢ LF3ssE7
*1.0k, 0.1%2
i 5k, 0.1%
VeE Node
+15V
® V| is adjusted with a 25 k patentiometer Oselil ® Setding time is tested with the LF355/%6
¢ The potentiometer wiper Is connected to V. scilloscope . N
e For ptnantlumsmrs with temperature gfﬁafﬂcient of 100 connected &s unity gain invertar and LF357
gpm/ C or less the edditional drift with adjust {s =~ 0.5 uV/ connected for Ay = -6
C/mV of adj t. "
. Typrl'::a| °°v‘:":l‘:|“$f";> 5.0 4V/PC £(0.5 wV/OCImY ® FET used to [solate the probe capacitance
of adjustment.) —L — ® Output = 10V step
- A, = -5 for LE357
FIGURE 35 — NONINVERTING UNITY GAIN FIGURE 36 — INVERTING UNITY GAIN FOR LF357
OPERATION FOR LF357
R2 R2
1
R1C> Zmie ez R2 R1C > a6 MRz
[+ R2 + R,
R1 —0  Ri=—7p 2 :1 o m= —Rl
RS LF3&7 Avipcy =1 1L L Lrag7 Av(pc) = -1
f.3dg =~ 5 MHz f.348 = 5 MHz
MOTOROLA LINEAR/INTERFACE DEVICES
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LF355 LF356 LF357 LF355B, LF356B, LF357B

TYPICAL APPLICATIONS
FIGURE 37 — WIDE BW, LOW NOISE,

LOW DRIFT AMPLIFIER FIGURE 38 — ISOLATING LARGE CAPACITIVE LOADS
B2 g1k
v —Q Vout
cc ce

20 pF

fmax = 240 kHz . 5.1k H3 Tout

WV~ _~ l LF385/6/7
-0V +2 Vv
—° ot

-2V

Vee
® Overshoot 6%
s ® t;=10us
' Power BW: frax = E—v“ = 240 kHz ® When driving large C[, the V¢ slew rate is datermined by C_

and lgyt(max)*
. Pnrasmc input capucitanoe (c1 = 3 pF for LF355, LF356, snd LF357 plus any
layout with and creates un- AVt

lout

ble high frequency pole. To add €2 such that: R2C2 = R1C1. YR oL B %052 V/ps = 0.04 V/us (with C|_ shown)
FIGURE 39 — 8-BIT D/A WITH OUTPUT CURRENT FIGURE 40 — PRECISION CURRENT MONITOR
Vce TO VOLTAGE CONVERSION Is
<y . ;
Ms8 5 14 R14 - 1
Al 0-6— Vret I
A20 16 Vet = 2.0 Vde Vee = } i
A3 O—;— —-G—'VW—_LHEI%’= R16 = 1,0k System — I
R16 Ro = 6.0 kR :
A40-1 Mc1408L-8 = ° :
A5 O— 1
10
A6 OF =
A7 Oﬁ 2N4092
A8 O— Vo
LSB

sk ® R1,R2, R3: 0,1% Resistors
— ® Use LF355 for —
A Common-Mode Range to Supply Range
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A6 *Polycarbonate or
Polystyrene Capacitor

Time (t) = R4C2(VR/VR-V |}, Rz = Rg, Rg=0.1 R6
If R1=R2: t=0.693 R4C

Dasign Example: 100 Second Timer

VR=10V C=1pF R3I=R4 =144 M

R6 =20k A5=2K R1=R2=1k

® Vout = RIA[2R2R1 + 1]

AV, Vgg + 2V < Vi, common-mode < Vgo
® System Vip Adjusted via A2 V|g Adjust
« Trim R3 to Boost up CMRR to 120 dB
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