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U_POWERAMP U_POWERMUX
POWERAMP.SchDoc POWERMUX.SchDoc
T > AB
> ENABLE
> PNC
> IM4
> IM3
U SWEEP SWEEP.SchDoc
VCA > VCA XOUT [ VC/VD > VCIVD
VCB > VCB > IBIVG
[ > VCD
DRIVE { > DRIVE
> CRS MARKER <}
ADC-VCD [ —
" > REF ADC-ICD [
> RET
SYNC
> LIMIT
C-VCl
ADC-ICD <} ADC-ICD
{ > MARKER
PMA > PMA
PMB { > PMB
OVERLOAD <} OVERLOAD
U_IBVG-DRIVER
IBVG-DRIVER.SchDoc
ADC-DO > ADC-DO IB/IVG
ADC-D1 > ADC-D1
ADC-D2 > ADC-D2
ADC-D3 > ADC-D3
ADC-D4 { > ADC-D4
ADC-D5 > ADC-D5
ADC-D6 > ADC-D6
ADC-D7 > ADC-D7
IBPOL > IBPOL ADC-VBG
ADC-IBG
1B1 > IB1
1B2 > 1B2 s
BFA > BFA
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0 o>
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w

P5VD
S
u?
20 vee PA7 —————Zlsa Voo pig V7
PAG — 2] spA P16 (<l
PA5 P15 fal
" PA4 P14 il
2 Avcc  PA3/ADGS | ADCVCD_|MULTIPLIER[1A], POWERAMP[1B] P13 fard
32 | AREF PA2/ADC2 | MULTIPLIER[1B], POWERAMP[1C] . P12 (o>
PAL/ADCL | IBVG-DRIVER[1D] LT PLL fagt
PAO/ADCO | ADC-IBG | IBVG-DRIVER[IC] PLO |
8 1
PB7/SCK —S— PO-7 IBVG-DRIVER[1B]
PBOIMISO —— E:gﬂ:g:ﬂg:gﬁ} R PO fig” IBVG-DRIVER[1B]
PBS/IMOSI —2— Bl A , P05 (o] IBVG-DRIVER[LE]
PB4 2 A PO-4 a2 IBVG-DRIVER[1B]
4 FrontPanel[2A] 2 D ]
o PB3 —— Erontanelizn] D e P03 |t IBVG-DRIVER[LE]
-2 RESET PB2 3 P5VD A2 PO2 [ IBVG-DRIVER[LE]
PB1 2 FrontPanel[2A] P0-1 IBVG-DRIVERI[1B]
1 FrontPanel[2A] 110 =DAC BANK 4
PBO —1— GND  PO-0 IBVG-DRIVER[1B]
[COVERLOAD > MULTIPLIER(5C]
29
pc7 2 -
28 =
PCE 22
pcs 2L
% GND
pcs 28
%
pc3 2
2%
pc2 21
PC1/SDA 55 SDA > FrontPanel[6D]
PCO/SCL { SCL > FrontPanel[6D]
22 x71AL2 PD7 2L ROTCLICK | FrontPanel[6D]
PD6 9 ROTPHA _|FrontPanel[6D]
13 PD5 S ROTPHB |FrontPanel[6D]
A3 x1al PD4 5
PDI/INTL 11 KEYINT | FrontPanel[6D] bEVD
a PD2/INTO —2-
3Lenp pouTXDO B S
Al GnD PDORXDO —E- S
)
ATMEGA1284 jﬁ scL  VCC  p17 Q%U-
SDA P16 (<l
P15 [l
SWITCH TO ATMEGAX64D3 SR TG
NEED MORE INTERRUPTS o L
4w PLL fagt
PLO |
PO7 fatt SWEEP[6C]
PO fg SWEEP[6C]
” POS5 (o] IBVG-DRIVER[LC]
P5VD 2 A0 P04 (o2 IBVG-DRIVER[6D]
2ol AL P03 faid IBVG-DRIVER[6D]
A2 PO2 [ IBVG-DRIVER[6D]
PO-L f2 MULTIPLIER[1E]
GND  PO-D MULTIPLIER[1C]
111 = CONTROL BANK S
GND




2 3 4 5 6
D22
‘ TE s €220 SHOULD BE FILM !
BAS16
“‘!D o7 Y n— RAMP CAPACITOR
™
R292 a
‘ RET 106 |
W P5V P5V u?B
- 0.1% 01 5 13 . R?
MARKER DRIVE R290 6 I XOouT >
BjeosK > iow
R286 P5V 1/10W LF412
glsk1 CURRENT SINK B 0.1%
1/10W -
D2
MULTIPLIER[1C] [ MARKER >— 1pid p 04 «1![3),%\25316 = D?
BAS16 U218B CMPD6001S
™
NsvA T L pisva
Q212 Q215
BC847B BCss7
~ HORIZONTAL (X) OUTPUT AMP
WITH ESD CLAMP
DZZf NOTE: ADDED CIRCUIT
3 DISCHARGE
\4
vy BAS16
™
D227 VED
[ BAS16
G N G EMITTER FOLLOWER
Y INVERTING AMP
FLIPFLOP ey X-AXIS RETURN U212A
A
U220 U221
© TLCS55 © TLC555 R246
vce RST vCce RST g[1K69
1/10W
0
g N 3 g i 3 0.1%
5| IRES ouT 5| IRES ouT
LIMIT TRIG TRIG
GND cv GND cv
- wn - n
4 J CUTOFF ATTENUATOR
gl C222 gl c221
X7R X7R o
4 50V 4sov
100nF 100nF 2 ﬁ
N5V N5V
™ VCA |PROCESSOR[6C]
R252 211
0603 1 §>3C847B =
K 3
1%\,\/ - R247
P5V C225 gliKa7 S 14
R308 R306 0.1% 1/10W 13
_E 0603 | E‘_DVREF 0.1% —a
100K 10K
1/10W Ce 1/10W Iz
SET Yo 50V ot CD4053
“ R'30; 100pF -7 ® R248 U213B
D228 D217 ——C214 g[402R CD4053
@ BASL6 —L % ] STBAS16 B COG 1/10W
D22 €223 im\?\/ il £ ki 15 POWERAMP[1B
BC847B 32 U2228 L= 100pF - ERTER [1B]
i« . 0.1% : 39K2 g t
BAS16 1/10W
e mn R249 S
R300 50V 6 g|100R =
24K9 120pF 1/10W < VCB  |PROCESSOR[6C]
GND 1/10W LF412 0.1%
Fam COMPARATOR 1
GND GND
G COMPARATOR
R302
— s ]
100K
1/10W
0.1%
R301
p— o |
4MT75
1/10W
0,
RESET o 1 = 1%\’\/ eNe
, 0.1%
LF412
1 2 3 4




1 2 3 5 6
. SR CURRENT SOURCE BLOCKS WITH MODIFICATIONS
A A
P15VA PI5VA
Eleg g o= E ey g o g o 2 D?
I e e B - e TP
‘ LEAKAGE VOLTAGE CONTROLLED
VEE [U208C 100nF 100nF DG451| 100nF 100nF | VEE J209C 100nF |vec|u203C 1
IZCEILFMZ VCC [ F412 VEE | F412 - CLAMPJ: > IRESISTOHR
@ g o l g cr Low ve g l g 0 o g ¢ o 2 CMPD6001S
TXR L TmXR | o TXTR X X7R VA CURRENT STEERING
50v GND | 50v 50v GND 50V 50V u? BRIDGE
100nF 100nF 100nF 100nF GND | 100nF
¢ CURRENT ACTIVE CLAMP
v v BOOSTED PR R207
A
N5VA N15VA B § B
= R? P5VA
glik
o DAC 0.1% IMAX ~15mA o R w 7
Ll .19 2
P15VA <i4 5__IGND CURRENT SINK o ) 0.1% AGND R
C234 Y < g|2Kos
X7R LFa12 o | WA ) | Jraow
BC847B < o Q7
50V R? N I Ean 0.1%
- 100nF 8|10K CoG - D? S 1 |
u? 1/10W 50V MMBD4148 Ro
VCC DAC0802C 0.1% 10pF - A N 1
AR GND = 9K09 sl10k
v 511R 5 1/10W - by
PROCESSOR[6A] ADC-D7 D7 (MSB) 1/10W 0.1% ~ . LI
PROCESSOR[6A] ADC-D6 ﬂ D6 . . Y203A 0.1% ~ MMBD4148 ,BCB4TB 0-1%
PROCESSOR[6A] ADC-D5 5| D5 1oUT = 1 1 Q? b
PROCESSOR[6A] ADC-D4 5 D4 Sy 3 BC857
PROCESSOR[6A] ADC-D3 = D3 . o + o Ro
PROCESSOR[6A] ADC-D2 7= D2 ToUT : i & alokos
PROCESSOR[6B] ADC-D1 e DL LOW —H—l z TS “l0w
PROCESSOR[6B] ADC-D0 DO (LSB) LEAKAGE | & B
CLAMP —N—I :
8 f VR comp 2 J; NESYA 0.52W
VEE VLG 5 CMPD6001S 060 N5VA
N15VA :
R? = g R?
guKar A é:%R glokao J— 9000R  R? R? 900R 100R
1/10W =63 sov  |JLow R? R? :
0.1% E X7R 1onF | 01% glok21 g|1oK e K2A
50V c? | Juow 1/10W oW 4
0 0, -
100nF GNDW| I_ 0.1% 0.1% 0208 3
. 2
& o R? R? OUTPUT
SELECT Ib POLARITY A R? R? R? PROTECTION
P sloro1 18K 1K8 200R sloor  |2l220r IN Vg MODE
PROCESSOR[6C]| IBPOL = &l 10w 0.52W 0.52W 0.52W 5eow [Flosow
3 INVERTING AMP BEEFER AMP L 01% 0.1% 0.1% 0.1% B e
TS = K28 K?B K78
PROCESSOR[3A] ADC-IBG } o} a R? 10K : 5 : 5 - 5
1K oo} 1/10W G g g
BASE/GATE CURRENT 1/10W 10K 0.1%
0.1% ééﬂ%@s 1/10W Ji W J Vi a7
» k% U208A o AGND
D? r R?
CMPDB00IS HY [s00R IBIVG > POWERMUX[1A]
Vg/lb
S R % ~ SWITCH
glom74 LF412 aMm75 0:Vg
GND 1/10W 1/10W 1:1b
0.1% 0.1%
R?
P5VA AGND 8laKa2 R? P5VREL P5VREL P5VREL
1/10W P15VA g1k A
0.1 tm 1/10W
) .19
g C? Low L2 _K_l 0.1%
Q ——X7R 2 :
e R? LEAKAGE ;
| prrra—|
D oy 10|u(sua INVERTING AMP CLAMP J7——>|-]
e L el = 1/10W BUFFER AMP S RS
OB VER é:i'm 0.1% U2098 BAS16 BAS16 BAS16
- “| 50v GND U209A 5 715
100nF ot 7 .
D $ 10K -
N5VA é’%&w LF412 > z y R?
AGND ? 1 2 1 ? 1 :
LRtz BC847B <E ) S <E ) e < e BFA_|PROCESSORI6C]
o~ o~ o~ 1/10wW
POLARITY CONTROLLED BY MSB OF DAC 0.1%
5 ATTENUATOR 1:5 = ATTENUATOR 1:5 D N D .
R? %%W %%W o} IB2_|PROCESSOR[6C]
PROCESSOR[3A]<__ADC-VBG o 3 A 2K05
0.1% u?C 0.1% U?B
5 R? 15 I_l 14 R? 2 I_l 3 1/10wW
BASE/GATE VOLTAGE - o} P~ | AGND o} P~ | AGND 0.1%
g 2K49 G 2K49 a
1/20W 1/10W R?
G706C 0.1% DG451 0.1% DG451 o} IB1 |PROCESSORI[6C]
. 2K05
0.1% CD4053 TG
AGND ik
1 2 3 5 6




1 2 3 4 5 6
BLOCKS WITH MODIFICATIONS
,D2L 123
PSVA <—=Ppf £> P48V
NRVA4007 NRVA4007
c?
POLY
63V
4u7
AGND
o P5VA
@ R? c POWERMUX[1A]
5 10K R? R?
‘ 0603 0603 S
2M74 44K2
- 1/10W 1/10W o
0.1% 0.1% 200F
N5VA -
—1 o | :
2K21
1/10W HEATSINK !
MULTIPLIER[1A], PROCESSOR[3A] {_ADC-VCD 0.1% 2 900 OHM SENSE 90 OHM SENSE 10 OHM SENSE
2 vce
S R? R? R? R?
U212B uU213C 4 1 %} %
6 CD4053 R? 1 [ 2s ] ] [ =% ]
- 7 3 U211A gl2k21 > Ie g OB aux
s . 3| | 0.52W 0.52W 0.52W 0.52W
SWEEP[6C][_ DRIVE + 5| + L it S I %71% %91% 0.1% 0.1%
LF412 2 |_ GND LM675 e e R? R?
@ 1K8 180R 06
ez 0.52W 0.52W 20R 20R
0.1% 0.1% 0.52W 0.52W
0.1% 0.1%
POLARITY
MUX X1DRIVER POWER DRIVER R? R?
PEVA OFFSET R243 R242 — E =
COMP = o ] o > L 20R 20R
10K 10K % o 7 0.52W 0.52W
® VR202 1/10W on  1/10W i o 0.1% 0.1%
OFFSET , 100K R4l 01% g AGND - o) o o
\ [ == } POLY z < Z R4 R?
475 63V = < <
- 1/10W ot < o) ) 20R 20R
0.1% g @ p 0.52W 0.52W
D? D? S 0.1% 0.1%
o
B N5VA <—Leg2 2ppl N48V & = —
NRVA4007 NRVA4007
R257 R314 R261 6 2 5
POLARITY [ oos  J— ooz |—e— ooz} ~ 4 6
MUX 1K 1K27 42K2 ~ | 7
1/10W 1/10W 1/10W
u2c 0.1% 0.1% 0.1% K28
. CD4053 -7 -7 -0 K1B
| Collector / Drain 3
MULTIPLIER[1B], PROCESSOR[3A] {_ADC-ICD 4 ~ | 5 R? R? 1 R?
g o ] [ ow ] o 1—
10K 44K2 .
> 1/10W 1/10W 3
Positive / Negative Control 0.1% \-_
2
[ PNC oA 4 M3 IM4
3
N ~ | 5 0 0 1KRANGE
T AMP T KA T 0 1 100RRANGE
1
100R (OPEN 1 0 10R RANGE
g q z q lORé LOS I)T
OFFSET | | OFFSET - PSVREL <i PSVREL < SENSING SWITCH 1 1 INVALID
; re COMP COMP 8l2m74
gl511K 1M54 1/10W KaC Kic
1/10W 1/10W 0.1% D7 D7
01 3 gl 3.l
P5VA
© VR211 R?
'R? \ 5 10K o] IM3_ |
10K 2K05
1/10W
— 0.1%
V
N5VA N5VA i ]
1 2 3 4 5 6




1 2 5 6
-DRIVER[6C]| IB/VG
)WERAMP[6A]| VC/VD
A
P5VREL
A
K? 2
8 3|
2 |I-' QA 4
R? N\
AL 3 1\ §' 6 K2A
5TIR |"' 15
»
L RELAY-IXYS-CPC1907B 7 1 A = 1
CHAN A 0.1% - a 6 - .
3 R 5 PAD-25MM-18MM g AN ANARED, CHASSIS
.0603 2 K2 =
R? Q? 511R \_—/ - 6 K?8 1 2 1 =S
=5} BC847B 1/10W D? q an ©@aA 3 -
1K 0.1% |'Fl“ s PAD-25MM-L8MM |,
110w R? ) 1\:. ET S
0.1% s ] |'_|:z ) »
B 511R LR 5 L
? —
1 AGND é’%&w RELAY-IXYS-LCA701S PAEI\SII:M-—LSMM —
TR BANANA BLACK, CHASSIS
1/10W
1% AGND
ISO
X
R?
9 {>08 — 2
511R >
1/10W -
U%E N
K? 2
8 3|
2 |"' + LT 4
— ;
= g |h!! ] g KA 1 2 = 1
5 6 511R ©= 3
7 -2.5MM-1.
- X T RELAY-IXYS-CPCI907B 7 PAD-25MM-1L8MM B ANANARED, CHASSIS
' (L \2 : 6|
0603 <l
u”D 511R \J 5 L R L
A0 o7 K2 K?B g - _CE.:E
01% CHANB : . - PAD-25MM-18MM
c 1 1T
s »
R? . N > 1 P 1
] By, A —
R? D? = Q2 i/lllgw EARZ MMM BANANA BLACK, CHASSIS
AB —3{7>0" L r>02 o Lyyt3 BC847B B RELAY-IXYS-LCAT01S s
U2 078 S MMBD4148 PEVREL P5VREL
1/10W A A
0.1%
[32]
R? Q? 8 1]
o L BC847B
1K K?C
1/10W w
0.1% 1D? g
R MMBDA4148 MMBD4148
OUTPUT CHOPPER (OPTIONAL) OUTPUT RELAYS
THE OPTOMOS ARE PRICEY.
BUT ALLOW TO ALTERNATE SWEEPS
D FOR VISUAL COMPARISON

INSTALL EITHER RED BLOCK OR BLUE BLOCK




1 3 4 5 6
BLOCKS WITH MODIFICATIONS
P5VA
g c?
X7R @
o U218C
A 100nF  [vee
P15VA €D EEEILMS‘%
g c? <
C? X7R
0603 SOV
G vem ANALOG MULTIPLIER 100nF
VOLT X AMP=WATT
50V
100nF N5VA
u?
VOLTAGE COLLECTOR/DRAIN VCC AD633IR
AMP[1B], PROCESSOR[3A][_ADC-VCD ; }
I U218A
AGND " 5 2 > o
CURRENT COLLECTOR/DRAIN 1 e P5VA
74 [om —>P5VA
Y AMP[1C], PROCESSOR[3A][__ADC-ICD ; } ®-® . 315 T0K
R? LM393 (1)/ iﬁ}w R?
AGND M= NOTE: AGND ADDED ON MUX § LKoL = § 2K05
- : 1/10W 1/10W
c? u?B 0.1% VREF c217 5 0.1%
1
S 15 = % >VREF
GND X7R SNag | 2 C0G T
50V 50V il
100nF - AGND 100pF =0 .
v - R? R271 w2
B N15VA cpads3 g|oko9 o AL LM385-2V5-S0T23
1/10W — L= — g
X1/X10 SCALING 0.1% 4M75 g C
: 1/10W ~ ?07\';
NOTE: R VERSION, DIFFERENT PINOUT AGND 0.1% T e
?
PROCESSOR[6C] PMB v AEIND
PMB 1=X1 S1ow REFERENCE GENERATOR
PMB 1 = 200mV PMB 0 = X10 04%  T1%
PMB 0 = 2V :
CHANGE COMPARATOR REF X1/X10 SCALING S "POWER" COMPARATOR
X1X10$GALING
13
14
TN 12
AGND _' AGND
-
CD4(53
PROCESSOR[6C]| PMA U218B
R?
o 5 1
— 7
10K s | L OVERLOAD »PROCESSOR[4B]
DIMPLE GENERATOR 1/10W ¥
0,
FOR MARKER 0.1% 1393
¢ ?
R272 ? R?
VREF<—L 55} |l—C—
10K 100K
viow g o S uow
SWEEP[1A][ MARKER 0.1% “[uiow | joopr  01%
1% R?
G ANT5
1/10W
0.1%
"CURRENT" COMPARATOR
2V THRESHOLD
U101A
EHN L R278 s |UIOlB
2 o[ o | + - R?
_ K . [wm } YOouT
1/10W - 511R
e 0.1% PLSVA 1/10W
LF412 0.1%
R279 4
e R o
D R280 oW o D?
g|LoK e 100ne [vecluioic CMPD6001S
1/10W 70 VEE |LF412
0
L gc o nsva J L pisva
XTR
AGND 50V
100nF VERTICAL (Y) OUTPUT AMP
3 WITH ESD CLAMP
X2 AMPLIFIER N15VA NOTE: ADDED CIRCUIT
1 2 3 4 5 6




3 1
N D?
L&
>3
& NRVA4007 RELAY SUPPLY +5V
4 SN2 3 7 o u?
CONN-115-230 Ly '% g "oy L7805CP
D? IN ouT I>P5VREL
4 8 Lig?
< >N4ov e o o GND o o - e oo
162F20 S2) AE = : = : 2 AE AE
X7R i~ XTR
35V 100V 100V [ NRVA4007 3BV | 3BV
22000F | 100nF T00nE 4T | a7uF
: : ¢ ‘ > AGND
?
1252
NRVA4007 PROCESSOR SUPPLY +5V
u?
L7805CP
DIODE TAPTO AVOID IN ouT|S $>P5VD
RELAY PULL-IN CREATING |—_L|C9 4 GND d - |__L|C'>
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