External Interface

Connectors

Jl
2 aoor——teLo <ot ream ]
Ext Ack Cout)]
4 oo 2ol < xt magnet se1]
Ext Reset |
6 o201 <Ext toarss set]
s d Ext Fine Set |
oo Lol < i ]
Ext Gnd |
10— 2ol < e vd ]
12aor——ielLo—Umoni] |
+Yol
1% aor——1¢130-—<Inon] I
—VYol
16 a0 ¢l 20— nord
18 17 o2
o+ ¢-co1—Inond] I
—VYo2
U |
Ext +5Y Supply
aao@ elo |
Ext +35V Return
24 o —1E30] ext v supoly |
Ext -V Supply |
Veas
Ext I/0 ws ESD

J1 Pinout looking into connector on board

Connector key positioned on right,

DAR Ready In

Magnhet 1(Low) - 2(Hi)> Select
Coarse Current Set Enable (Hi)
Increment Current (Low->Hi->Low>
Step Up (Hi) - Down (Low>

Out
Out
Out
Magnet 2 Out
Monitor @V Out
+7-12Y Power Return (Ground>

+12V Power

Magnet 1 V Monitor

Magnet 1 I Monitor
Magnet 2 V Monitor
I Monitor

Reference

10 oeg
30 o4
S0 o6
70 o8
90 o1le
110 o1e
130 o14 :|
150 o1é
170 o18
190 o2e
210 oge2
230 o24

as shown

Remote Acknowledge Out
Reset Magnet Current (Hi)
Fine Current Set Enable (Hi)
DAR@ Control Ground Return

Control Board Interface

J2
[ ream >fo1 oo ~Remtaioea ]
Covva otos  4o4<ua]
[ oo ofos  sof—Cing]
[0 st o7 80— meset ]
[GPv rire st o059 10045 Fire ]
[CPU ragret s -011 120 Tagret sel_]
[P0 Coarse sse— 013 140 —_/CS Coarse ]
—T015 160—7
+5v
J3 t_34
Bt v swmmie>—o 1 (o
Ext +5Y Return >—-02 [Int Ymon H>——02
|Int Imon 1 —O 3
[int_Vmon 2>——0 4
int tmon 2>——0'5
-12v 06
+12v? ? o7
O 8

Notes:

J1: ESD protection includes a 8.0808in spark gap

Spare Control
Magnhet 1 Bias
Magnhet 1 Bias
Magnhet 2 Bias
Magnhet 2 Bias

+3V Power

Input
Out
Return
Out

Return

+3V Power Return

-12V Power

between each solder pad and Chassis Ground

Ji:

connector mounted on rear of board
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External Logic Signhal Isolation

FB14 gaék
[Ext Ry >——0) VW
120 Ohm

IGGG_I_
[Ext Gnd

+35v
R73
22k o)
— 1 6
= I >0>—<CPU Ready |
EF”V s 74LVC2G14
rﬁocnaaa = va1

g

R22
S.6k
u2e ) R74
AVAVA Remote--Local |
FBI1 R16 Deo?p“SEa 4.7k
5.6k
Ext Ack (out) {"E ); VAAY l_MOCDEES -M
120 Ohm
+5v
R20
FBI2 S5 uis "t
. 8L >0t
128 Ohm D21, A’(1i7 74LVC2G14
1@@@_I_ rﬂocnaaa -M
[Ext Gna
+5v
FBI3  Slgy 5,U18 .
uis

120 Ohm

Des

4
1886]_
[Ext Gna

+5v

lec3e 1c33 _lcar _lcae
T.etu T.01u].01u ].0tu

M (‘ﬂis

MOCD223-M

R19
33k

CPU Coarse -Sef]

§5v
15 15 15 15
Vecce Vecc Vce Vece
uo ute u19o ue1
Gnd Gnd Gnd Gnd
2 I2 I2 B

[Ext Fine set (AE )} 8

[Ext Gnd

xt Reset o, ¥” q
S

[Ext cnd

[Ext Gna

Notes:
(1> 5.6k resistors are size 1206, 174U

(2) All resistors shown may be thick film or carbon film

(3) diodes are 1N4148U

FB9 5. 6k

35 om  coo zFr?’%

1905]_ MOCD223-M
R24
33k

FB10@

S.6k 3 uis 6

120 Ohm 031 D19,
19@6]_ [ rocozza—n
R23
33k

R14 o

R1S Fov

CPU /Reset

+5u
R26
22k
FB? 5 ek us N
Brun &) ) L 8 L Lir>o @
128 Ohm Ceg Die, A’(ﬂi7 74LYC2G14
1005]_ rﬁocnaa3—m
+5u
R25
22k
FBS R13 U9
5.6k 5,8 3 4
T 0—CPU 7Inc

xt /Inc o’ P q6

[Ext Gna

128 Ohm 029 D17,

5
oo rﬁocnae3 —M
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Magnhet Set-Point Control

Magnet Sel 1

2

Magnet Sel 1 A

2

Magnet Sel 1

[7c5 Comrse >3

U17 ADR421 <sa 245
2 yin Yout 6 VA AA
i 2.5V Reference 8.25k 1% 8.25k 1%
€34 |, Trim|3— 8| 3 ule
10u [ 10v |  gnd RES 15K vdd [a
4 [41nc —/ M\~ 7Inc
A +5u J7 RE6 1Sk . 5 RS51 ADA4000-2
C43 U--D U--D N—‘/V\’_
) }_<|7 R61 15k 1.5k
o1l 725 Comrse T >—M—7scs
5 Vss |B R48
4] 6|WMS7101 50K 24k
A vee Y0 6 /Reset 1 J7 v 256 Taps
-1.25V to +1.25V
uaz
Vset 1]
74LVC1G19 c35 | vi1
/e v1 4 “Reset 2] a4 Bl s -i.3v ra7 |ca1
GND vdd (A -
R67 15k 24k
2 \V [+inc VW /Inc .47u
RE8 15k , 5 RS2
Ule ADR421 [u--D AAY U-/D m —\8/;/]}/— .
R62 15k
Svin voutie [esrine 1 >——M—Lcs J7
Uss |B
€36 |, Trim{S_ 4J7 6| WMS7171 SBK
T 100 Taps
1ou | 1ov Gnd v P
\4 2.5V Reference 8.25k 1% 8.25k 1%
5
yce 6 :
'
u23 | A
7Inc
74LVC1G19 R78 15k , ADA4000-2
4 [u--D A
E Y1 R63 15k
oD
2 RS54
24k
v
-1.25V to +1.25V
A+3v Uset&‘l
c44
) uh €37 -11.3
.01u — g| 3| Y4 v R53 _|Ce3
5 ~47u R71 15k | Y99 A |ums7i71 sex 24k T 47y
vce 6 v [/ Ine>———M—/1Inc 108 Taps
A v [2—</CS Coarse 1 ] R72 15k , s .
[=D>—AM—2U-D e YW\
uz4 Ré4 15k 82k
74LYC1G19 /CS
4 Vss |B
1]
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Magnhet 1

Vset D ) +

Drive

+12vA

Signal diodes are 1N4148W

-12vV R9 +12v
D13 Int Ymon 1|
15k
Ro7 FB6 lus1lv
() )——lmont
+12v D14 3.3k 174U 120 Ohm
R8
—/WW—
3 —
15k 12v
2
4
L ute3
ADA4600-2 3LT10100T FB3 Voltage here +/-10v max
(“E ) +Vol]
120 Ohm
-12v 1y D12
12v Bi-Dir
FBS Voltage here = Vsetl
(“E ) —Vol]
R29 5\2/5\?[ 120 Ohm
j j 15
it SRR J7 8.25k 1% 8.25k 1% 120 Bi-Dir
3
+12v
ADA4GRR-2 DS Int Imon 1|
7.5 (174U - R44 FB18 1v/100mA
v > 3 (imon
MV + D4 3.3k 174l 128 Ohm
4
-lu y-12v
10.0 1% 174U 10.0 1% 174U
-12v
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Magnhet 2 Drive

Vset;% +

Signal diodes are 1N4148W

10.0 1% 174U

10.0 1% 174U

+12v
AD620A ci1
-12uV R39 +12v
\{\Q Dio Tnt Ymon 3
lusly
R43 FB17
WA—8) )—mord
+12v D9 3.3k 174W 120 Ohm
R38
15k -12v
2
4
U urer >3
ADA4000-2 zLTieiecT cie FB1S Voltage here +/-10v max
o 1500 © +Vo?)
120 Ohm
-lav . 1lu R40 R41 18
5.6k 56k 12V Bi-Dir
FB4 Voltage here = Vset?2
) -Yo?)
R34 R33 120 Ohm
p2 YV 8.25k 1% D11
250mA —1— 125mA 8.25k 1% 12V Bi-Dir
@3 92 Q1
+12v
D7 Int Imon EI
R6 RS
15 7.5 (174W) FB16 1us100mA
R42
R35 v W—.H {Imon3
Y.y + Dé 3.3k 1740 128 Ohm
15K |~"apadeoe-2
R36 R37 -12v
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Ext +V Supply

Ext -V Supply

JP3:

OV reference for analog monitor outputs:

Power Supply

PTC1@1 A+12v
60RO65
FB1 T
@ —
120 Ohm
D1 _cs _1£5
16v = ~
Llu 25V 68U 25V
PTC1@2 A-12v
60R0O65
" FB2
N
120 Ohnm
c?
Ry = ~—
lev . lu 25Y 68u 25V

\%4

—
Chassis Ground[%;ﬂa GFQ7

!

3.3k 174U

Ref |

on-board provision to connect chassis to system ground

u1e5
A+12v '719¢3aET A +5v
+Regulator
In Out
L, Shan 5 @V .
. 4 70k 1% =
ad ;2 Tes
Gnd 22u 10v
3 1 50k 1%
\Y4
u?
A*12v | T19¢2EMs8 A+11.3v
+Regulator
In Out _1_8?
.01lu
Sl Shan  Bup 059 1
8.25k 1% -
adjt2 [cee
Gnd "N 22u 16y
4
1 @@k 1%
\4
i U4
A~12Y ' T1964ES5 Byp A-11.3v
-Regulator 5
In Out] _I_
Cie
3 T.e1u
Byp-/Shdn R4S __p19
e 8.25k 1% ooy 160
Gnd R46
! 1.00k 1%
\Y4
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General Notes

Resistors

Unless otherwise specified, resistors are thin film (metal filmd>, 1/180W or 17/16W, 3% (or better),

size 0805

Unless otherwise specified, actual value used may be a standard 3% or 1% value within 10% of value shown

174W resistors are size 1206

Capacitors

Unless otherwise specified, capacitors are X7R ceramic 16V (or higher>, 208% (or better),

18uf and 22uF capacitors may be X3R ceramic or low-ESR tantalum 16V <or higher), 20%,

68uF capacitors are tantalum 25V (or higher), 20%, size Cs/Ds/6032/7343

Ferrite Beads

Ferrite beads are Murata BLM31PG121SNIL 128 Ohm 3808 mA size 1286 or equivalent

Diodes

All diodes except avalanche diodes are case size S0D-323
Avalanche diodes are silicon TVUS 40BW DO-214AC(Littelfuse SMAJ series or equivalent)

Circuit Board

The circuit board for this design is labeled "Magnet Main vl.0" with date 6/6709
The following components are mounted on the back side of the board:
J1l; PTC1@1-PTC1@2; U101-U105

size 0805
Bs3528/3216/1210/1206
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