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This is basically a log-antilog multiplier. It was invented by a gentleman named David
Blackmer back in the 1960's. This version of the thing is a little different. The emitters
of the two log-antilog pairs have been connected together. The first | saw this particular
configuration used was by Jiirgen Haible. Itis a very cleaver and useful version of the
Blackmer Log-Antilog Multiplier.
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REV B: ADDED 4053 AND ISP
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NOTE: ALL TRANSISTORS ARE THERMALLY CONNECTED.

u37B

ce7
6 T 100pF
| %

D +
TLO52

R152
4.99K
lo2 lo1 Iref
j U j C68
— |(
I\
Q33 ¥ b Q34
2N3906 /‘ I\ 2N3906 100pF

U37A

c , Q35 Q36 ~N 3 !
lin [ > —K 2N3904 2N3904 A +:

Q37 $ TLO52
2N3904
2N3904 .
Q39
| o> ( SN3eos — 3
! N
R153
4.99K
)
i |
-VREF
u37C
15 \V V+ +15
A C69 70
0.1uF TLO52 0.1uF [Title
i i NOOTA-BM COMPENSATED EXPO CONV
Size Document Number Rev
A 100-1069 A

Date: Thursday, July 31, 2014 | Sheet 29 of 40
5 4 2 1




Q40
J111

C73 C74
=
T
o
.0022uF
R154
NP u3s 100
T\ R155
+
T 3
TLO51 10K
~ oo R156
3.3K
R157
O
-15 10K

Terry Michaels Oscilator

+15

o
C71 -~~~ C72
AuF AuF

-15

o
C75 -~ C76
AuF AuF
lc >
VREF5P >

< RAMP

[Title
NOOTA-TERRY MICHAELS VCO CORE
[Size Document Number Rev
100-1069 A
Date: Sheet 30 of 40

Tuesday, July 29, 2014
2

1




U40C

-15 OT V- V4 +15

c78 c79

R158 0.1uF TLO52 0.1uF

50K
R15%goK R160
-5VR — ANAN AAN <___|RAMPOUT
U40A
200K
RAMPIN > AAN 2 1
2
3
R161100K *
TLO52
R162105 U40B
P g I R163
7 AAN < PWMOUT
PWMIN > AAN 5 14
R164 TLO52 R
10K

D9
1N5231B

D10

! 1N5231B

AV
[Title
NOOTA-WAVE SHAPER
[Size Document Number Rev
A | 100-1069 <Re
40

Copde>

Date: Friday, July 18, 2014 | Sheet 31 of
2 1




+5VRO———Q 1

JP19

Copde>

q 2
-5VRO—Q 3 R166
R165 HEADER 3
POT A +S5VR
U41B
TRACKING ADJUST R167 R
OFFSET ADJUST 20K 1 6
‘ 5
y R168
R169 R170 TLO52 R
R
R W M24re M25
.
lc Ll &G Nb—— < ravp
R172 100K VCO CORE oD J]_|'<L|
FCO > AN NM— Iref ‘—< PULSE
R173 100K RAMP-PYWM
FC1 > AAN lin >—
R175 100K R179 PoT  R176 EXPOTC
b n_/\/\/\_q
FC2 [ >——"""" AN~ p R178
R18 R
R181 100K | o | R 1.82k
Fes [ > VN SCALE ADJUST
AN
R182 100K
U41A
R183 100k
PWMO[__>—AAN 2.
R184 400K +
TLO52
PWM1[ > AN—e U41C
15 V-V —ETO+15
R185 100K C80 cs1
0.1uF 0.1uF
PWM2[ > @ TLO52 %
Title
ISize Document Number Rev
A <R
100-1069 °
Date: Tuesday, July 29, 2014 Sheet 32 of 40
2

1




2 [ 1

NOTE: ALL TRANSISTORS ARE THERMALLY CONNECTED.
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