G2D Creamtone
Cverdnive, Verified, Wero
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TLO7xx Low-Noise JFET-Input Operational Amplifiers
TLO72, TLO72A, TLO72B, TLO74, TLO74A, TLO74B, TLO72M, TLO74M

6.10 Electrical Characteristics: TL071C, TL072C, TL0O74C

Ve = £15 V (unless otherwise noted

TLO71, TLO71A, TLO71B

LMx24-N, LM2902-N Low-Power, Quad-Operational Amplifiers
6.6 Electrical Characteristics: LM124-N/224-N/324-N/2902-N

v* =450V, " unless otherwise stated

LM124-N, LM224-N
LM2902-N, LM324-N

LM124-N [ LM224-N LM324-N LM2902-N
PARAMETER TEST CONDITIONS () (2} MIN TYP  MAX| UNIT PARAMETER TEST CONDITIONS = o ral e oo ol o oo ol
- Ta=25°C 3 10 - — oo 2)
Vig Input offset voltage \Eeo z gn o A mv Input Offset Voltage Ta=25°CRI 2 5 2 7 2 7| mv
3 : Ta = Full range 13 Input Bias Current(? liigsy OF by, Viera = 0 V, T = 25°C 45 150 45 250 45 250 nA
Temperature coefficientof  |Vp =0 - Input Offset C t ey OF brgg-p, Von = 0V, Ta = 25°C 3 30 5 50 5 50 A
a - npul urrent or by, . b n
input offset voltage R:=500Q Ta = Full range 18 uvre T T e oM :\
v - pe " Input Common-Mode Valtage | V* = 30 V, (LM2902-N, \/* = 26v), 0 V-1, 0 V-1, a V-1, y
o Input offset current Vo=0 TA = - 0 DA Rangs™ Ta=25C s 5 5
A = Full range n. Ower Full Temperature Range
. . i Ta=25°C 65 200 pA - Ry == On All Op Amps, 1.3 3 1.5 3 1.5 3
[ Input bias current ! Vo=0 T, = Full range = R Supply Current W* =30V (LM2902-N W+ = 26 V) mA
5=
Vi=5Yy 07 12 07 12 07 12
V. Common-mode input voltage T, =25°C 11 1210 15 v y=sy
ICR range A= = -2t ] ] V=15V, Ri=2 kD
Large Signal Voltage Gain (Vg =1 ‘.-'I t011V) ll_ - o5ec s0 100 25 100 25 100 Wim
Ry =10 k& Ta=25°C +12 +135 =) DA
; Maximum peak output Commeon-Mode Rejection Ve =0 \ .
v . X DC, Vo =DV toW* =15V, T, =25°C 70 8 85 85 50 70 dB
oM Voltage swing R.= 10 kQ T = Full range 12 v Ratio Vou Ta
Ri=z2 k2 +10 VE=5y \ a7
" Power Supply Rejection Ratio \r 5V1to 30 \J_(LM"BD"EN' 65 100 65 100 50 100 dB
A Large-signal differential Vo=+10V Ta=25°C 25 200 Vimy V=5V o 26 V), Ty = 25°C
Vo voltage amplification Ri=2 kR T = Full range 15 Amplifier-to-Amplifier f=1kHz to 20 kHz, Ty = 25°C _170 _170 _120 4B
— - - Coupling = Input Referred) = =
B, Utility-gain bandwidth Tp=25°C 3 MHz pna fj i P
n Input resistance Ta =25°C 10" Q Source - v ‘J:=?'2 V, Ta = 25°C 20 40 0 40 0 40 mA
_— Vie = VicRimin TR
Commaon-mode rejection G~ ICR{min) - Output Vi~ =1V, Vit =0V, .
CMRR ratio \ég: o Ta=25°C 70 100 dB Current ok V=15V, Vg =2V, T, =25°C 10 20 10 20 10 20 mA
=50¢ S
T Vi =1V, V=0V, 12 50 12 =50 12 50 A
K Supply voltage rejection ratio t,CC__ =9 V1o 15V R V=15V, Vg =200 mV, Tp=25°C - H
SVR (AVordAVe) 0=0 Ta=25°C 70 100 kB — !
cesl2Vio Rs=50Q Short Circuit to Ground V=15V, T, =25°C® 40 60 40 80 40 60| mA
Supply current (each . . . Input Offset Voltage See 12 7 9 10 my
lee A Vg = 0; no load Ta=25°C 14 25 mA
c amplifier) ° A Ve Drift Rs=00 7 7 7 WG
Vo1 !/ Vo2 Crosstalk attenuation Ayp =100 Ta=25"C 120 dB Input Offset Current liggs) = -3, Ve = 0V 100 150 45 200 nA
los Drift Re=00 10 10 10 pAFC
Input Bias Current g+ OF lipgi-) 40 300 40 500 40 500 nA
- i
:22#;5.;?;."‘”“" Mode Voltage |\« _ a0y (La2a02-N, v+ = 26 ) 0 v-2 0 Vo2 0 w2 v
Large Signal Voltage Gain ‘FfL z gské (VoSwing = 1V to 11V), 25 15 15 Vimy
_ =20 26 26 2
Output Von V* = 30 V (LM2902-N, Re v
Voltage VE=26V) R =10k 27 28 27 28 23 24
Jol
=wing VoL V=5V, R, =10 kQ 5 2 5 s 00| mv
ViNt=1V,
Source V=2V Vi =0V, 0 20 0 20 10 20 mA
Output W=15V
Current Ve =1V,
Sink Vit =0V, 5 8 5 8 5 8 ma
V=15V
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Ri: 1K C2: 22nF 1C1: TLO72 Crunch: 10k linear 220u 1
R2: 1K C5: 6BOpF 1C2: TLO71 Boost: 10k linear 2200u 1 https://www.sabrotone.com/?p=683
R3: 1M C6: 47pF 1C3: TLO72 o _ 17
R4: 10K C7: 6.8nF D1: 1N4001 Shimmer: 10k linear
R5: 100K CB: 6B0pF D2: 1N4148 Master: 10k linear
R6: 22K €9: 6.8nF D3: 1N4148 Boost SW: SEDT or-on 1N4001 1
R7: 4.7K C10: 220nF 1N4148 2
RB: 10K C11: 6.BnF
R9: 10K C13: 22nF Boost 2 -> Boost SW 3
R10: 1K C14: 6B0pF Master 2 -> Qutput TLO72 2
Rii: iK C15: 2200uF Master 1 -> Ground TLO71 1
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R14: 22K C12: 2.2uF Motice cut underneath R18
R15: 6.8K C1: 2.2uF All capacitors rated 16v+ 9PinFSW 1
R16: 22K 3: 2.2uF C1, C3, C4 and C12 can be electrolytics 6PinFSW 1
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R19: 1K 10kB 4
R20: 10K
R21: 10K
R22: 10K

R23: 4.7K


https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683
https://www.sabrotone.com/?p=683

Surface

Boost 2 -> Boost SW 3
Master 2 -> Output
Master 1 -> Ground

== Boost SW 1

Crunch 37
oy —

= Boost 3

o Shimmer 1, 2
— Boost 1

BoostPot

Ground

——— Shimmer 3

o tugnl
I W2 f2008 =t | &
| = £ rbnuD
£ 2008 = = o+
gl - | bnuod
< 10932008 £.Iommidz == <, I thnutd
I 2008 ==
E 1smmirz = o £ 15326M
< W2 fz008 = -

https://www.sabrotone.com/?p=683



https://www.sabrotone.com/?p=683

b~ E= B
P Il19 | R19: 1K
:_R17 47x

i - | 1 L B E ¥

_ 1 __?_._CH.Z.ZUF__. i ;-nzx 1ox
E| El - | 184148 | -({:1u:cm-zzom=
] encerenees, 3 o

https://www.sabrotone.com/?p=683



https://www.sabrotone.com/?p=683

10

9 =
8 =
@ e 7 |E
C15: 2200uF  2o000F2500 ‘16><25 6 g
C16: 220uF om0 10X 125 \ =
[ =
@@ Q %E IEIE € g
\B ISt O b = Ely d =
= é@ - lr =
E tm =
' s 16 lv i
° ) 8 =
' I 7’ 1 o oo =
@ Al [ B E [ =
12 11 10 8 6 |5 4 13 |2 1 B

Actual size(ETX)



1k 8
I 4k7 3
10k 10
I 22k 1
Tnput 47k 1
Boost SW 2 100k 2
= 1M 2
Boost SW 1 M2 1
Crunch 3 l o8
+9v
[ 68p 1
L
Ground l Boost 1 680p 3
Crunch 1,2 Boost 3 3n3 2
Shimmer 1, : 6n8 1
Shimmer 3 22n 2
Master 3 220n 1
[]
1lu 1
R2ie  Chssar  Mmommse  COWvaher S5 =2 2w 3
R3: 1M C3: 2.2uF IC3: OPAZ134 BG?S'“ 10K Ii"*?r 220u 1
R4: 10K C4: 22nF D1: 184148 Shimmer: 10k linear 2200u 1
RS: 1K C5: GBOpF D2: 1N4148 Master: 10k linear 16
R&: 10K C6: 2.2uF D3: 1N4148 Boost SW: SPOT on-on
R7: 10K C7: 3.3nF D4: 1N4148 1N4148 6
RE: 1K C8: 6B0pF D5: 1N4148
R9: 1K C9: 1uF D6: IN4148 § - - (R < ¥
R10: 4.7K C10: 6.8nF Boost 2 -> Boost SW 3 6p-on-on 1 Boost I - I i | e IR
R11: 1K C11: 220nF Master 2 -> Output 10kB 4 a \\‘ (1 \‘ (/ “ Q)/ ‘\
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: : olume one olo rive
R14: 1K C14: 2. 2uF Ledﬁﬁ 1 3mm

R15: 4.7K C15: 2200uF Notice cuts underneath R6 and C7

R16: 10K C16: 220uF i Led% 3mm Mam
R17e 1M Capacitors rated 16w+
R18: 10K

R19: 1K 9pFSW 1 -
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R1: 2.2M
R2: 1K
R3: 1M
Ra: 10K
R5: 1K
R6: 10K
R7: 10K
RE: 1K
R 1K
R10: 4.7K
R11: 1K

R28: 10K

C1:3.3nF
C2: 6BOpF
€3: 2.2uF
C4: 22nF
C5: GBOpF
C6: 2.2uF
C€7:3.3nF
C8: 6B0pF
€9: 1uF
C10: 6.8nF
C11: 220nF
€12: 22nF
C€13: 68pF
C14: 2.2uF
C15: 2200uF
C16: 220uF

IC1: OPAZ134
IC2: OPA2134
IC3: OPAZ134
D1: iN4148
D2: IN4148
D3: 1IN4148
D4: 1IN4148
D5: 1N4148
D6: 1N4148

Crunch: 10k linear
Boost: 10k linear
Shimmer: 10k linear
Master: 10k linear
Boost SW: SPFDT on-on

Boost 2 => Boost SW 3
Master 2 -> Output
Master 1 -> Ground

Motice cuts underneath R6 and C7
Capacitors rated 16v+
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