


























































908 and 3232 Command Chart

Command Name Sample Rate Chans F(16) A(0) Hex F(16) A(0) Dec Note

ARM 40Khz 4 62 98 908 & 3232

ARM 20Khz 4 64 100 908 & 3232

ARM 10Khz 4 66 102 908 & 3232

ARM 5Khz 4 68 104 908 & 3232

ARM 2Khz 4 6A 106 908 & 3232

ARM 1Khz 4 6C 108 908 & 3232

ARM 500Hz 4 6E 110 908 & 3232

ARM 200Hz 4 70 112 908 & 3232

ARM 100Hz 4 72 114 908 & 3232

ARM 40Khz 8 42 66 3232 Only

ARM 20Khz 8 44 68 908 & 3232

ARM 10Khz 8 46 70 908 & 3232

ARM 5Khz 8 48 72 908 & 3232

ARM 2Khz 8 4A 74 908 & 3232

ARM 1Khz 8 4C 76 908 & 3232

ARM 500Hz 8 4E 78 908 & 3232

ARM 200Hz 8 50 80 908 & 3232

ARM 100Hz 8 52 82 908 & 3232

ARM 20Khz 16 24 36 3232 Only

ARM 10Khz 16 26 38 908 & 3232

ARM 5Khz 16 28 40 908 & 3232

ARM 2Khz 16 2A 42 908 & 3232

ARM 1Khz 16 2C 44 908 & 3232

ARM 500Hz 16 2E 46 908 & 3232

ARM 200Hz 16 30 48 908 & 3232

ARM 100Hz 16 32 50 908 & 3232

ARM 10Khz 32 06 6 3232 Only

ARM 5Khz 32 08 8 908 & 3232

ARM 2Khz 32 0A 10 908 & 3232

ARM 1Khz 32 0C 12 908 & 3232

ARM 500Hz 32 0E 14 908 & 3232

ARM 200Hz 32 10 16 908 & 3232

ARM 100Hz 32 12 18 908 & 3232



908 and 3232 Command Chart (cont)

Trigger F(25) (2) F(25) (2)

Enable Unload Chan F(16) A(1) Hex F(16) A(1) Decimal

Enable Unload 1 000000 0

Enable Unload 2 040000 262,144

Enable Unload 3 080000 524,288

Enable Unload 4 0C0000 786,432

Enable Unload 5 100000 1,048,576

Enable Unload 6 140000 1,310,720

Enable Unload 7 180000 1,572,864

Enable Unload 8 1C0000 1,835,008

Enable Unload 9 200000 2,097,152

Enable Unload 10 240000 2,359,296

Enable Unload 11 280000 2,621,440

Enable Unload 12 2C0000 2,883,584

Enable Unload 13 300000 3,145,728

Enable Unload 14 340000 3,407,872

Enable Unload 15 380000 3,670,016

Enable Unload 16 3C0000 3,932,160

Enable Unload 17 400000 4,194,304

Enable Unload 18 440000 4,456,448

Enable Unload 19 480000 4,718,592

Enable Unload 20 4C0000 4,980,736

Enable Unload 21 500000 5,242,880

Enable Unload 22 540000 5,505,024

Enable Unload 23 580000 5,767,168

Enable Unload 24 5C0000 6,029,312

Enable Unload 25 600000 6,291,456

Enable Unload 26 640000 6,553,600

Enable Unload 27 680000 6,815,744

Enable Unload 28 6C0000 7,077,888

Enable Unload 29 700000 7,340,032

Enable Unload 30 740000 7,602,176

Enable Unload 31 780000 7,864,320

Enable Unload 32 7C0000 8,126,464

Unload F(2) A(Increment) F(2) A(Increment) 1 Smpl at a time



















908 Transient Digitizer Self-Test Modification 
John Wertenbaker 

9/16/2010 
 
 
 It was discovered that some 908 Transient Digitizers were 
going into self-test mode while digitizing.  This happens when 
there is a plasma disruption and during CHI operations.  It 
turns out that the 908 allows the F(25) A(1) Self-Test command 
to be executed even after a trigger is received.  Although the 
crate controller isn't invoking this command during the plasma 
shot, there is enough of a glitch on the dataway lines to fool 
the 908 into thinking it is receiving an F(25) A(1) command 
during the disruption.   
 
 There was a simple modification that was thought to fix the 
problem.  This modification prevented the 908 from going into 
self-test mode while it was actively digitizing.  However, one 
of the digitizers with this modification was still going into 
self-test mode. 
 
 It was then decided to design a modification that 
completely disables the self-test mode.  This is a simple 2-
jumper modification.  One jumper connects U17 pin 3 to U17 pin 
6.  The second jumper connects U17 pin 11 to U17 pin 14.  No 
traces need to be cut, and this jumper can be on the component 
side of the board.  This modification grounds both “CLR” inputs 
of the self-test one-shot, which completely disables the self-
test function. 
 
 After a 908 module is modified, a sticker that says "Self 
Test Disabled" needs to be attached 
 



908 Transient Digitizer U16 Pin 19 Modification 
John Wertenbaker 

05/09/2018 
 
 
 It was discovered that, after the U16 PROM was rep laced on the left 
board, the 908 would occasionally fail to trigger.  The new 74S472AN PROM 
is much faster than the old 82S147N.  On some 908 m odules, a glitch will 
be present on the “A>B” line during the ARM command , generated by the 
center board.  The old PROM never propagated this g litch, but the new ones 
do.  The glitch is generated during an F(16) A(0) A RM command when the 
number of active channels is being changed.  On the  center board, U3 and 
U10 act as a 2-4 decoder/demultiplexer.  When the i nput data is changed, 
the propagation delay of U10 causes a race conditio n to the “A” inputs of 
U4.  This causes U4 to output the glitch.  The glit ch is then sent to the 
PROM, U16, left board.  This glitch goes through U1 6 pin 19 to U16 pin 12.  
From there, it is sent to U17 pin 2 on the center b oard. 



The glitch triggers U17 pin 2 on the center board, which triggers 
some, but not all of the Self Test trigger logic.  The Self Test cycle 
inhibits a real trigger for at least 1 second, and it makes the module 
fail the functional test.  At this time, it is not known if this behavior 
causes any other problems.  The “A>B” signal (U16, pin 19, left board) is 
shown below in magenta, the CAMAC S1 line is yellow , and the F25 A1 S1 
line (U61 pin 6) is blue.  This glitch can easily b e generated by running 
test #1 in NEWERCAL.EXE.   

 
 
 
 

 



When a 470pf capacitor is placed between U16 pin 19  and ground of the 
left board, this glitch is filtered out, and is no longer seen by the 
PROM.  Ground is available next to U45 pin 9, and a  feed-thru that 
connects to U16 pin 19 is in between U37 pin 16 and  U38 pin 1.  This is 
where the 470pf capacitor should be soldered to.  T he capacitor completely 
filters out the glitch, as shown below.  It is reco mmended that all 908 
Transient Digitizer modules receive this modificati on. 

 
The purpose of the magnitude comparator is to disab le the F(16) A(1) 

Enable Unload command and return NOT Q if the user attempts to read back a 
channel that was not digitized since the last ARM c ommand.  If the channel 
number that is requested to be unloaded is higher t han the number of 
channels specified in the last ARM command, the mag nitude comparator has 
nearly 350nS to disable F(16) A(1) before S1 activa tes.  The 470pf 
capacitor delays the “A>B” line by only 60nSec, so it's still ready in 
plenty of time to do its job.  It should be noted, however, that the 908 
will still read back data, even though F(16) A(1) w as disabled.  The NOT Q 
that is returned upon the F(16) A(1) command is the  indicator that the 
data is invalid. 
  

 



 

 



908 Transient Digitizer A1-6 Capacitor Mod 
John Wertenbaker 

05/28/2019 
 
 
 Many 908 Transient Digitizers have missing bits at  the zero crossing, 
usually just into the negative voltages.  This prob lem seems to be more 
common as the 908’s age.  In the past, the problem was alleviated by 
changing the ADC module.  After a few swaps, it bec ame apparent that some 
ADC’s would work in some modules but not in other m odules.  A cause had to 
be found to really fix this problem. 
 
 Timing of all the one-shots on the left board was investigated 
between a “good” and a “bad” board, but this ended in failure, as both 
boards had nearly identical timing.  Replacing bypa ss capacitors near the 
15V regulators was tried, but this didn’t work eith er.  Replacing one of 
the 15V regulators to make the +15V more closely ma tch the -15V didn’t 
work.  Installing a filter module in a nearby slot cleaned up most of the 
bit noise in the 908, but it did nothing to fix the  missing bit problem. 
 
 So far, the only thing found that works is a 100pf  capacitor placed 
on the output of the op-amp A1 on the left board.  The capacitor was tried 
on the input of the A1 op amp, but this didn’t help  the problem.  
Curiously, though, larger capacitor values on the o utput don’t fix the 
problem as well as the 100pf capacitor.  The capaci tor is filtering noise 
on the input of the ADC.  This noise just may be co ming from inside the 
ADC, but this has not been proven. 
 
 After this capacitor mod, the 908 was tested for t he channel 
crosstalk problem, but the mod did not significantl y affect it. 
 
 The first picture is with no capacitor.  The yello w trace is the 
input of A1, and aqua is the output of A1.  The sec ond picture is with the 
capacitor on the input of A1.  The third picture is  with the capacitor on 
the output of A1. 

 



  



 
 



 






