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Solartron 7081 Repairing (continue) 

iddqd2001 0 : 2012-01-08

—  yjm2000 (2012-01-08) —

Previous part: http://bbs.38hot.net/read.php?tid=12456

Three month ago I was purchase a Solartron 7081 DMM. It’s one of the first model, dated Apr. 1984.
1) My tests showed a huge input bias current and suspiciously large noise. After 8 hours of heating at 25 Celsius degrees
input current was 330 pA causing a zero shift in the short-circuited input – 12 uV. After checking each critical item in the
input circuits (attenuator, DC ranging, input amplifier with MDM channel) and installing the PTFE bushings and insulators
input bias has been reduced down to 1-2 pA!
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2) After six weeks my Solartron 7081 became very ill: no LED signs, no display, no life at all. I'm spent amount of time to
research Earthy Logic and Processor boards, I/O and memory map, disassemble some of the early ROM procedures,
emulate 7081 firmware via 6809 CPU emulator, change RAM/ROM chips decoding structure to replace the old and rare
2564 and 6117 chips and adopt PCB for new 28F010 and 6264 ones. I'm recompiling all of the 2564 ROM contents
(1984 year) to the linear block and add to it recompiled ROMs content by Dave Partridge (1986 year) and flash its to the
one 28F010 EEPROM. Now the DMM came to life again and I'm continue to research the ADC and analog subsystem.
This is the replaced parts, including old and broken boards interconnection cable, two semi-defective RAM and ROM
chips:
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This is the new sub-PCB with two banked ROM 28F010 and address decoders:
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3) Next problem – extremely high ADC zero drift during 2-3 hours after the power up (up to 70 uV = 7ppm).
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After the change of the integrators DC path op-amp ICL7650CPD to LTC1052CN, reference op-amps OP07EZ to
selected OP97F, and after correction of the TCR of the reference divider with Cu wire the Solartron 7081 ADC zero drift
was reduced to 15 uV (is equivalent to 0.1 ppm/C).
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4) Finally, I’m found a serious lack of the Solartron 7081 design: improper function of the periodic drift correction (ADC
Zero, AutoZero), that lead to large DC voltage measurement errors (discontinuities), up to 5-7 ppm at the all ranges. The
source of this problem is very simple: PWM ADC full settling time is much more than specified 13 ms. But the problem
solution is hidden in the Floating Logic processor’s firmware (IC803 ROM).  IC803 firmware contains all of the hardware-
specific delays, registers look-uptables, two complicated finite-state machines, virtual software timers, software GLUGs
integrator, inter-board messaging system interface, calibration NVRAM support e.t.c.
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First of all I tried to build a Solartron 7081 processors IO/Memory maps and reconstruct inter-boards messaging system
protocol. Then, within two weeks, I reversed the Floating Logic processor’s firmware and drew one of the two Finite-State
Machines. After that I wrote a patch code using the free areas at the end of the ROM space.
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http://www.fileserve.com/file/kctz34r/7081_Docs.rar
http://www.fileserve.com/file/G36ugDs/7081_IC803_patched.rar

Now, the problem is solved:

[ iddqd2001 2012-01-08 18:12  ]

14 +42 +12
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New life of the Solartron 7081

leobian +3 2012-01-12

vr2whf +1 Awesome! Learn a lots. Salute to you. 2012-01-12

default +3 2012-01-10

gaobingic +5 good job!I 'll study to repair a broken one! 2012-01-09

cuison +5 very good! thank u share. 2012-01-09

csclz +3 2012-01-08

+3 2012-01-08

+5 2012-01-08

lymex +3 2012-01-08

lymex +5 2012-01-08

hldiy 1 : 2012-01-08
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Can't understand why appeared two last pictures in my post? Can't delete it 

http://shop62201038.taobao.com/

LM399 AD588BQ LTZ1000 ltflu
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Move over the picture to be deleted, when the upper left corner box when prompted, choose the right [ ] either.

 130 5885 1820    Q_Q  2 4 7 5 0 3 4
: ruching.wong@hotmail.com 
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google

Strongly recommend not using china phrase, which may blind google translate and then this our Russia friend.
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iddqd2001 6 : 2012-01-08

, thank you! Extra pictures deleted!

No problem with Google Translate. With it I can understand more then 80% of posts.
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Good good study day day up
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xplore 11 : 2012-01-08

Great
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Good article!

2323@163.com  QQ:78520813
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 xplore 

xplore:Great

 (2012-01-08  20:00) 
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very interesting

but I wondered you have spent  a lot time to repair this antique DMM is just for fun or it really can be used as an
measuring instrument after repair?

I also like buy old instrument but i'd rather for keep them as antiques than use them as measuring instrument for their out
of date hardware and software could not meet the requirement which an single chip would do
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 xplore 

xplore:Great

 (2012-01-08  20:00) 
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