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Voltage scaling resistor for use with 2KV supply only.
SELECT TRIMS TO ADJUST TOTAL VALUE TO 10.000M 0.03x

R25 R27 R29 R31 R33 R35 R37 R39 R41 R43 R45
499K 499K 499K 499K 439K 499K 499K 499K 499K 499K TRIM
R46
TRIM
R26 R28 R30 R32 R34 R36 R38 R40 R42 R&4
499K 499K 499K 499K 499K 499K 439K 499K 439K 499K BJr\:c
SENSE [ & o ® o S g
K24-A K24-B 2
From sheet 4 o RAT _
GBI AN To B478 (or equal) input
20M 20M
SELECT TRIMS TO ADJUST TOTAL VALUE TO 9.000M 0.05%
R50 R52 R54 R56 R58 RGO R62 RE4 RE6 R68
499K 499K 499K 439K 498K 498K 499K 499K 499K TRIM
RB3
TRIM
EFDBK [——o
R51 R53 R55 R57 RS9 R61 R63 RE5 RE7
499K 499K 499K 499K 499K 499K 499K 499K 499K PY
c21 |c22
47 |47
K23 R70 R72 R74 - —
249K 249K TRIM
e’
Cc16 c17 c18 c19 c20 R75
| | || || | | || TRIM
[ |1 [ [ 1 [
10 10 10 10 10
R71 R73 ——— > ERRIN
249K 249K
SELECT TRIMS TO ADJUST TOTAL VALUE TO 1.0000M 0.052 To inputs of B507 and B411 or equals
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AS [

——{ > EFDBK

Anode sense

T >Ks

Cathode sense

K12 K22
o [
Voltage feedback for IR, see sheet 5
—{ D ERRN
K13 K21
b "0 o,
To inputs of B507 and B411 or equals
P2 @ — > 8501-IN
K14 K20
o o
To inputs of differential voltage sensor (B501)
1 (o ——4————[ > B501+
K15 K19
o e
R104 R105
AGND —_> SENSE AGND
20M 20M
K16—B K16-A K17-A K17-8B
o o o > o

To input of B478 or equal, ground referenced
voltage or current sensor, through switchable
multiplier resistor. See sheet 5
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= o * e— > AF
Binding posts
for connecting to multplexor relay board
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K7-A K7-8 K7-C KB-A K8-B K8

K3-A

K10-A

K10-B K10-C K&

Common and + side of Raw Forward Supply

Add optional IN3214
Egﬁws ___‘—‘€§> W1 Cathode to W1
270K W or jumper W1, W2
4@ w2 Diode used for
testing Thyristors

P2-10
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P2-11

R19
0.1R

K9-B K9-C
R20
0.1R

R21
0.1R

R22
0.1R

|

+ > aF
l l l Anode force

R23
0.1R

R24
0.1R

AR

P2-13

P2-P

P2-14

P2-R

0

+VR

see sheet 1

Output of B534 or equal
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R1
0.

|
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R2 R3 R4
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-

)

ov

Common and + side of Forword Row Supply
via optional diode, see sheet 2

RB
0.1R

Output of B534 board or equal

R12
0.1R

T

{ > «kF

Cathode Farce

+VR
—_ D1
B 0-2KV Output of B411 or equal H
P2-D MR510
5. 0-500Vv Output of B507 or equal ;{ ;I b
Bor MR510 MR510 MR510
R100 R99 R9B R97
coND [ NN NN AN ANN—
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4= [ +1sv NOTES:

ALL RESISTORS ARE 1/4W 5% CARBON FILM
UNLESS OTHERWISE NOTED
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TITLE | BS01D ADC BUILDING BLOCK

Dwg# SB5D1D lRev 1.01 Dote 07-08-05 Sheet 5 of b FROTHINGHAM ELECTRONICS CORP




RG4 dVAVAY > +5v
4 J1—14 /\/\/\{ 10K
1K R52
J1-R ,\;i}\’_ 10K 100pf MONO CERM
2
iK R4s R71 MATCHED TC ||
IN SIF PKG. c13
J1-15 ab W
1 = AVAVAY 10K
1K R46 DIFFOUT [ AN
ANN— e
eng, > L AN, 10
' K .
= CHANNEL 1 o AGND [— AVAVAY,
R72
a0 A HE
ENB A2
\ 118 1 s5HE
2 152 S 5
B ls3 57 g
Zisa <8
ouT
e DG508
J1-17 {7 Muxout
\ d1-13
J1-P
d1-12
i CHANNEL 8 8 CHANNEL MUX

TITLE | B501D

ADC HUILDING BLDCK

Dwg# SB501D | Rev 1.01 Date 07-08-05 Sheet 4 of

b

FROTHINGHAM ELECTRONICS CDRP




R43 TRIM R40 TRIM
—15V
°L | iN3505 R37 TRIM
-15v [ BB R47 TRIM
(i3 R4 ua
Hsv [o— I3 o /\{o\o/\J LG wHE —_J oiFFout
z 1
R31 +G8 -GS 4%
2T, AAA— R41 ; Ril2 “Rip 3 ' ) e
=k 2EKEW % AD711 g':cu —cp HE
1_" i { TRIM TNC ouT J1-H
2 9 AGND [ s RED 20K 1%
= L
™ 3 2 u7 i R58 20K 1% JENSE
, ADB2S
S 12 Tuli P , VA R70 20K .05%
44
SEE CHART BELOW ' ——
TRIM e
R24
100K 2 mé RG7 422K * TR
<] |
(=3 (=]
+5V Eﬁg
> = |
AGND [—1
u10-0 u1g-A uio-c
[e6]
c 10 1
3 DI cel lzzpr | & ° ]
1N 5
12l l27pF =
5 USB0B1IC
ey [ > 4 Py oe-c 16/1.6 uU12-£ u12—F
IN3EQ5 o N 1 pe-p : RB2 !
R3B " ysgoatae J1-18 1 ’\ﬁ)\K/\l ]
3-L
—INPUT  g5iam * MAAA T TAHCTH TAHCTH
b
AD7 Y e GND
TRIM
INATA2A 2| ! 10K
ug §
012 3 14
5 X 18V VERSION (REV 1.00) 24V VERSION (REV 1.01)
N4 o R31 25K § WATT 50K 5 WATT
TESTER 7]
R38 25K 5 WATT 50K 5 WATT
TRIM rrraREL e [UMEER POS, R3 41.58K 1/4W %M J40K 1/4W 1xMF
Nedt SERES : R5E 4158K 1/4W 1xMF 340K 1/4W 1XMF
RE7 4.22K 1/4W 1% 248K 1/4W 1x
AGND PLS1000 SERIES 2
ors ARIDD SERIES 1
DIFFERENTIAL PREAMPLIFIER
TITLE | 85010 ADC BUILDING BLOCK
Dwg# SB5Q1D | Rev 1.01 | Date 07-08-05 | Sheet 3 of 5 ] FROTHINGHAM ELECTRONICS CORP




+15V >

R25
R21 —\VAN—
pACN [Oo————AANN— 10K
680K s
Q2
b 2N3569 R4
R10
AD711
TRIM 100 W
R17 Ui-B U2-A 2 | "
u o ) TP
AD7T1 ym fg“ B o7 2 53 PR
{ — IN4148 DG201 DG201 l 5 RS
. : ca ——vHELD
TRIM
MUXouT [ —‘].OIUF
PDLYPROPYLENE
D5 RI1
1K
IN4148
m L uz-¢ u2-p
1514 1~ 10
a Dtszm15 ;:‘E . /:‘E DG201
ZN35638 1-B
TO “SIGNAL" JACK
1 > -15v
TRACK/HDLD SECTION
AGND [
Ui2-C U12-D
HOLD RZB
J1-F P — Y-
1K
74HCT14 T4HCT14
CiB
100PF —|_
N [
TITLE B5010 ADC BUILDING BLOCK

Dwg# SB501D |Rev 101 | Date 07-08-05 | Sheet 2 of 5

FROTHINGHAM ELECTR

ONICS CORP




+15v [~ AVAVAY NOTE: USE R63 OR R64, NOT BOTH
TRIM
U1Z=A U19-B RE3 IS STANDARD
R30 R63 : COMPARATOR OUT
—15v DO——AAN—4 ot AAA— sy
TRIM 100
T4HCT14 74HCT14
R27 R16 R64
aonp [ AN
10K 10M 100
R2 R3-B
vHELD [ NV NN D1
TRIM 10K .
32
FROM DAC R15 1DDPF IN4148
JI-W >‘—— D2
L
OACIN [ o———— 1N4148 -
N
R8 Bt
IN4739
ADT44 TRIM |
1 R23 1
2 2 D3
- . +ANN, . &
3 470 3
+ + ADT1f
5 5 IN4148
R11 RB R34 R33
10D \ 10D ®
AGND [ TRIM
R32
-15v [ K
oD [
INVERTER-COMPARATOR SECTION
TITLE B5010 ADC BUILDING BLDCK

Dwg# SBS5010 | Rev 101 Date 07-08-05 Sheet 1 of 5 | FROTHINGHAM ELECTRONICS CORP




1

TP1 R2
—F @]
R1 U3 ZI DD m D2 -
PR
z[j — g e 8y DD[}
D” RIO
i:| R4 R25R26 ‘:l‘
— E — DR‘B R”—EIZ]— 03
g R13 I+
R15 R33 D RED
g 2 Rig R20 ) p
1t rpy
R28 ‘:l‘ R29 czo 4:]— R30 DDD |j |j
R31 + wmz
3 T CJow
” 4148, -L___I- "y
# k, R39 D C 1T F R0
ADD INA148 AND 1N4742 IN SERIES os {1 T r43
BETWEEN R3B AND AGND AS SHOWN N I
ON ALL BOARD VERSIONS i v DS clo[—] H“ g A
R45 - - F R4 R58
R b b oy — C”D s
Rt T+ Lt rs2 b LT
RS [ F  A__F ogss M0 L1 @
R63 o3 » g:s: Rﬁc DCH i
6 L L
: U”:I Cos I 007 1 gy s
DD I -
RES
R64 ) (O CQ ut2 o F.EC D |:| E E D
85010 ReV 1. (M R66 R67 R68 R69 R70
B501D Rev. 1.00 09/27/04 Frothingham Electronics Corp.




Ji-1 _ . - —{> +5v
ce thcg tlocp
foag I 1UF I 1WUF 17 1UF
2 a-z . . . > GND
NJI=3 i i - > +15v
=5 S
cn c1

1UF

c
"N

—— 1UF —— 1UF U

v |
JI-E
c17

L C1B
— 1UF

| &

I T
i

H

L €19
—— 1UF

6 D1
IN4148
1UF f IN4148 % D2
' > AGND

1UF
J1-4
J1-D
/

> -15V

TITLE

| B500 DUAL 14 BIT DAC

Dwgf SB500 | Rev

l Date

6/26/92 | sheet 4 | of 4

FROTHINGHAM ELECTRONICS CORP




—VVV NV [ > +ov
TRIM TRIM
13 O tpt TEST POINT 1 +10V REF.
1 B
—NC1  NCB [5— it
B KH A
10.0K
1 ¢cs 6 .001
R7 REFO1 .01 R13
§2.GGK §7s.a|< I I
AGND [
o5 " U9-D DG201
pac2 [ NN\ AVAVAY 10 | R17
34.8K TRIM A AYAYAY,
q 10.0K
U9-C DG201 U9-BDG201
15 514 6 57 —0O 1P3
R20 R21
I A Lo 2\ §mn gwo TEST POINT 3
Ug-A DG201 REF. FOR FORCING SUPPLIES
B
1 éx
-MoD [

TITLE I B500 DUAL 14 BIT DAC

Dwg# SB500 | Rev Date 6/26/92 l Sheet 3 of 4 FROTHINGHAM ELECTRONICS CORP




+15V >

REF [ "
'_LL ND R29
Ji-H 8 Jop13 S —O TP4
| ey, I o |TEST POINT 4
<J1_K | 0 (0B10 AD7538 M 3568 \nAc 1 QUTPUT
< i B . —— 100PF
pe e
J1-M z 3 ,
=—DB5 10Ut )
B D83 AcnD [ E L
81087
9 1080
21 i
-CS
< J-T 221-WR
g1y F-loac 8 g
< T :‘ : 10K
<J1—W = [ AGND
JI=X R22
AVAVAY — > -15v
47K
—-seLt [ — U Rz
+ ¢z ;K DAC #1
-wr [
GND [_» g
R24 {_>-MoD
10K
U3-A U3-B
N\ JI=F Rid 1 3 4
e NN [ >o0t— [ > wMoD
10K
MODULATION ON 2 i H4HEL
TITLE | 8500 DUAL 14 BIT DAC
Dw SB500 Rev Date 6/26/92 Sheet 2 of 4 FROTHINGHAM ELECTRONICS CORP
g




+15V >

+10v [ "
— o
D13A > 8 oB1s >
<J1—B [ DB12 TRIM
9{DB11 ut ¢ > pac2
g | 2 1bgio  AD7538 l
11|D89 c3
-0 2 |b68 2 100PF
3-{DB7 RFB T \1
<‘”‘“ ! D8s lout |2 s 2
DB4 uz2 & -% J-21
& loe3 acnD 2y >AD?
4082 s
DB
DBO
21 Ra —O 1P2
o
e o~ TRIM TEST POINT 2
LY 1 a
o o £ o DAC 2 OUTPUT
[=]
J1-18
o <+ Ri
gJHS AVAVAY, > -15v
J1-20 47K
DOA
— 1UF R?
U3-F u3-D oc K
J-B RE K T
13 12 .
SELECT1/2 | ri0 10k C1 74HC14 74HC14
100PF L > -seul
. D% T
—WRITE Rt 10K u3-C U3-E
RE 1K
>— 10 [ -wr
J1-6
c2 74HC14 74HC14
717 100PF
GND [ * AGND [>—
TITLE B500 DUAL 14 BIT DAC

Dwgf SB500 | Rev

| Date 6/26/92 | sheet

of

4 | FROTHINGHAM ELECTRONICS CORP




_
© FROTHINGHAM ELECTRONICS CORP  REV 1, - 8500

c2- '
20| (20| (70| [0
—y on| |~
@
]
@] [Ci5]
= P2
W4
B u g © -”2 [CE] X % -
|
DAC2
We
0 -
_m_ R21 ™3
WO3
0| |70
REF1
(c23] W2 Vs
- O 0] o
R31 R28 DAC

B500 06/26/92 Frothingham Electronics Corp.




J2-A

J2-1 L
J3-A s
- - - - ‘ - i i i i i -7
ol I c2 jl c3 i C4 Jv C5 i Cé jj» c C8 Cg C10 cn C12
—— D.IUF TD.‘EUF TU.‘;UF TD.WUF TD.IUF TDJUF TQJUF TOJUF TDJUF TUJUF — 0.1UF
J2-7 : ‘ ‘ ! : : & & o {>cnD
J2-22
> 't T
J5 1S A 6 PIN DIN FOR
B-z_ | CONNECTION TO FEC REG7-2 D—(da-»f
SERIAL PORT ADAPTER
SEE SHEET 6 REG7-1 - U5-3

REG7-0 D—< J5-2

i i i i )
s Clé C16 L 17 c18 cio Tl cag > +5v
—GUF 6.1UF T 6 1uF T GAUF __ G.UF T G.1UF —|7 GAUF —_ 0UF

. A > GND

TITLE | B4gsc 80

BIT COMPUTER INTERFACE

Dwgf SB499C | Rev 1.01

Date 06/06/02 | Sheet 9

of

9 | FROTHINGHAM ELECTRONICS CORP




R3 [
U3y R13 RSIP10 o R19 RSIP10
< J1-w
10K 1B 10K
J3-18
% b i Ll il T ol L )=o) Uti—Aa J1-19 b el p el el el (=] () U12-A
o—Llo[gF JA— Lol oF
J3-W S —
i AD YO [73g DATA1 J1-X 1.; AD YO %E DATA1
| 5 sz ;le 14 DATA2 B ﬁiz ;21 4 DATA2
17 DATA3 J4-8 HE— DATAS
<J3—19 81a3 v3 DATA4 * 8183 v3HZ—J0ATA%
7415244 {LZD—T 7405244
Ja—
Lot Ut-8 ;‘ o U12-B
\—19005 J4-10 V13
J3-20 1 g < 1 9
A0 YOS | DATAS J1-21 3 ]A0 YOI DATAS
N I }g Al Y1 g DATAG i ]g Al Y1 5 DATAG
17 172 Y213 DATA? J4-1 7142 Y23 DATA7
;“_Y A3 Y3 DATAB A3 Y3 DATAB
7415244 @L 7415244
J4-12
J3-21
J-22
+5v [
Ja—1 \ DATALLB] p
o <] 6ND
J4-2
&% KEY Lo
Ja-4 8 BIT INPUT GATES 3 & 4
<—
J4 IS A 12 PIN SIP HEADER
TITLE l B499C 80 BIT COMPUTER INTERFACE

Dwgff $B499C | Rev 1.01 | Dote

06/06/02 | Sheet

8

of

9 FROTHINGHAM ELECTRONICS CORP




R2 [

R
BD1 [ O—
R15 RSIP10 J3-R R17 RSIP10
N
an2 [Oo—m— 10K 10K
U9—A J3-14 Uio-A
(a1 ap] (] (Ted(p |1 ¢](e)] (an] N M= N0 |00 | O
- oF < = ¢-Lofoe
BID3 [o— 2l wolld Z 60 YO
DATA1 i DATA1
Ha o T HE—pataz < ot v HE—JoATA2
g A2 Y23 DATA3 g A2 Y245 DATA3
BD4 [ A3 Y3 DATAZ A3 Y3 DATA4
7405244 {MSJ 7405244
BIDS [ O>— U9-B U10-B
- J3-T =
L e 58 é 19 ol 5F
BID6
" 9 1
A0 YOS DATAS /4316 15180 o F—]oaTas
5 AL TS DATAE < 512 s DATAG
| 7 A2 Y23 DATA7 17 A2 Y2 3\] DATA7
gio7 [ A3 Y3 DATAB A3 Y3 DATAB
7415244 &8 7405244
Bog [ O——
<J3-17
+5v [
\ DATAL1:8] r
8 BIT INPUT GATES 1 & 2
TITLE I B499C 80 BIT COMPUTER INTERFACE

Dwgff SB499C | Rev 1.01

Date

06/06/02 | Sheet 7

of

9 | FROTHINGHAM

ELECTRONICS CORP




J3-L

I—<:| g
REG7-0 SEE SHEET 9
J3-10
u7 ug
~Hoe I—(:IREG? =1 Hoe
w? [ CLK > CLK 13-
DATAI 3 1o o 2 DATAL] 3 1., Qa
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Note: Revision C is a minor change vs. Rev. B
Pullups added on sheets 7 and 8 and minor loyout improvements
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