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1 Index and trace Keys
2 _ow Volttage Power Supply and power Control
3 HT/ RF Generator Supply, Voltage Reference and 5VANA
4 HT Source Supply
5 RF Generator, Mass & Correction DAC
6 R.F Generator D.C Output
/ RF Generator DDS/Power Amp
8 _ens Stack Bottom
9 _ens Stack Top
10 Lens Stack Development & Pre-filter
11 Source Interface Heaters & Valves. Hardware Interlock
12 Interlock
13 lon Guide RF Generator
14 Turbo/Vacuum Interface
15 Headamp
16 Detector PSU/Pressure Sensor/Leak Detector Interface
17 Super I/0O Coms Interface
18 Com Ex ress Coms Header
19 House Blng Microcontroller and programming interface
20 ~PGA and Debug Header
21 Readback and multlplexer
22 Jser Events
- Controlled Impedance ~ Current Limited Current Rule Resetable Fuse Current Rule Fused CurrentRule  Voltage Clearance Rule
; : » U 200V
" Diff Pair920hms 22h 250mA - oA o 300V
‘. Dbiff P@ir.ooohms o00mA A 400V
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Note - 290V rule has same clearance to all nets, except PN500V
440V rule has same clearance to all nets
1600V rule 16mm creepage to all nets or 5.6mm when coated.
For Source Heater 7A Fused Current Rule, uprated for 8A maximum current
Width 7mm mimimum on outer layers, 14mm minimum on inner layers
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apart as possible and close to the edges of the PCB. Refer to 210000605
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| nstrument  Function _ Specification Reference T - — <& | e R43 R96 | R26 I ‘ |
' Kestrel Power In Section 4.1.1 , T , | X L ) ' 7.5K 34.8K | 56.2K I | v
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| | | |
‘ | PSU Control ! ‘
| 5V_AUX | \ — |
; 5V_AUX T | dac_analog_en |- ; . GND |
| | ‘ | ‘
\
|
| \ | Q11 R243 |
| | | MMBT3906 < 10K |
; m Lo ’ ; r
; 2 b T l | RIS o |
| 3 1 | | 10K R543 |
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| 4 D —_— u62 | 10K |
[ D o | |
| 5 GND 1 PIC12F519 | | @ |
; a3l 6 |- VDD 1 \ |
| — T |
‘ S l | _—
| p— BV_AUX 3| GPS/CLKIN GPO/ICSPDAT |~ R149 " ; — 1
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4 |p— 3.3V !
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| lci1s2  lcim |
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\ |
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- Power Control L | L cie7 RUN/SS  SHARE- e RUN/SS  SHARE i |
| . . ; R150 GND | | 1 1uF 1 c169 _1 C59
. Instrument  Function Specification Reference =2 ok 24v | _PGOOD BIAS I 100UF “PGOOD BIAS ~T100uF |
] Kestrel Power In Control Section 3 & 4.1.2 100K | | |
e . | |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - w SYNC AUX SYNC AUX R319 |
; tatus LED | { WF T RT 2 ADJ TwF RT. 5 AD ” |
. Instrument  Function Specification Reference | ; Q) |
| Kestrel LED ion 14 | |
; estre Status Sectio | ; . Ro4 o5, R316 1
| | | geegK 93 1K 93.1K 1K |
| | | ) |
| | ! \
| 24V_TURBO ‘ | - ‘
; 3.3V \ ; |
| |
; 5V_AUX 1 ; — — 1
! | ! GND |
\ R151 R152 R155 R156 ! ‘ GND [
| 1.2K 1.2K <100R 100R | | |
| R147 | { |
| ON/OFF —— 100K | | |
| O @_\— R153 R154 | | |
|
; Reset 1 | 1.2K 1.2K ‘ | |
; O o 2 D RESET | ; |
| s |
| e ' > | | o 095
4 = [
! 5 D QS /NG . be Status_Red ‘ ; ; an !
| MLD1NO6C | ‘ 2 | . |
| \ N JI9l 6 s | | | |
| N S R191 | | o |
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| — ; | L —1100nA
[ — ‘ [
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\ GND ! \ | \
| Power  Status b | | o B C326,J
' | ——100n
‘ Q58 [ \C : b | sres_oreen - Low Voltage Supply's o ‘
| MLDINO6CL\ T/ | - | - PR o |
‘ S | | Instrument  Function Specification Reference ; | ‘
| R192 | ' Kestrel 12V Supply Section 4.2.1 oo AqG;ND . |
| 10K | . Kestrel -12V Supply Section 4.2.2 S 5
| | | Kestrel 3.3V Supply Section 4.2.3 | WATE RS
® | .
‘ | ~ Kestrel 1.2V Supply Section 4.2.4 | THE SCIENCE OF WHAT'S POSSIBLE
| — | | Kestrel 2.5V Supply Section 4.2.5 |
| o | . Kestrel VCC Section 4.2.10 | DWG. NO. REV
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; HT Power Supply y ;
| Instrument  Function Specification Reference o PRT |
| Kestrel +/-430V Section 2.2.8 PHT X |
| D4 E20 | ! ‘
| | |
) Y
! | ! 12V |
M 1V
| 1K a | R607 \
! 24V_INT_LOCK . S ! 10M
| - 0.122inch | c1r7 27@7 X N {
; T F13 min. to other ~T220nF MMB TS0 X - 1 ‘
. . |
| PHT S circuits K R608 s o5 1 AIN2
| N . | : + |
| SOFT_INTLOCK[3])—— R307 R321 R322 R323 T S00mA | —l FJ22 ' — N 10M OPA4LTO |
1 ~ ET HT_RTN 3 ; 1 1 |
C174 D5 R602 R235 |
| 5.6K M M M 1 ci86 % | | % . . , Q25 | R452 |
| BAV99 T 1nF z T 1T TN ‘ MMBT3904 X NHT 200K by |
1 D9 12V . . . 100 ES1J 10K 1M | |
| - 1
; | ciss5 o | F 60 |
“T4.7uF R234 R233 R229 R303 < |
| 220R 220R 220R 220R | ?ggg ca1l X |
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| 220R z | R455 |
‘ = S J21i 1 C173 D7 | | A AN ‘
us7 D B2 .
| ) 6 R240 6 e [ g N : 10K |
\ = TH/RUN NGATE | %16 . . | R454 !
‘ _ I7R | FQB33 Link across 'T1' to enable correct routing | 10nF ES1J i 14 ° | |
| 3 2 | GND vee | 5 S Do not remove. — — o 095 10K 8 } AIN3
| 9~ R305 HTRTN 0.122inch HT_RTN | OPA4L70 10+ 7 uyos ‘
| o 10K 3 | yes sensg 4 R320 R313 | L o ather _L.c175 | | OPA4170 |
. ] |
| 3 /Y /3 N Transformer 1: 7.5 circuit | 220nF A e \
| o N Secondary winding 4291208DC1 E21 | | — |
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‘ |
| Keep connections as short and direct as possible. - |
| Connect GNDs on top layer, then single connection _ ‘
| connection to inner layer Star point or local plane |
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‘ — R539 R249 | | ;
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[ \ | ‘ |
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; 1% 12V | o |
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| 63mwW | | | 12V_ANA 78LO5A T — 78LO5A T |
| /l/ vy SN ***%**f ****** -t ————4 ! | !
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\ 1.5A | | MBRS1100 | | | | ! ; ’ ’ & VN vouT ' ’ 8 lviN VOouT \
| | |
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| 220R | | | | | L | L ol | c250 | Caad Leos |
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| | | | | [ ‘ | 1 — —100nF 1 =— ——100nF |
| AT o | A T e |
Us6 |
| - | | |
| 4 LITHIRUN 6 Real 6/ LN qis Lot L cas7 | caser| o | |
| NGATE =17 ) FQB33 TTT220F [ 4TuF [ 4.7uF /\Zzojp | |
| = 2 | onp vee | 5 47R s UNSTUFFED ‘ | |
[ \ <7 \
1 % 3 4 R33 i ; ; 5V Analog Supplys AGND AGND1 ;
| . - g .
| 8RasT vre e AN | | [Instrument  Function Specification Reference |
(&) .
| o 10K N | | ; Kestrel 5VANA/5VANA1 Section 4.2.6 |
| & R250 1 TC3803 N - |
- \ ‘ 7T;T;f;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;T;TJ
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|
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: ; _ L ——100nF |
| Connect GNDs on top layer, then single connection "~ Star point or local plane | ‘ NR 3 R 5 |
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‘ - .- - 4 —
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—_—-———— = — = — = — - - = - - = e e e e = |
| 3.3v 2 Fog | | |
‘ 3.3V vce FL641 | ; v |
| *? @ | AGND |
J28 |
| 1.85A 430 C429 |
\ 1 o s . | «  \oltage Reference \
| R R301 | _ L |
| 10K 10K R311 . R314 10K <. 10K 1 2 | | Instrument  Function Specification Reference |
- . |
| Kestrel_fans R304 R312>10Kk > 10K oND [ i | | Kestrel 5V VREF Section 4.2.7 |
| ; EGND3 | - _
| achometer_rbl | e . 5 |
| pwml_fan_control cis 6 \
1 tachometer_rb2 - D 7 ;
| 2_f trol |- © 8
| pwm2_fan_contro %3/6'\] e . oo . | ;
| s ZVN3306F FLS |
» s O\ Oty YW »
| 1.85A 428 427 | WATE RS
——100nF —100nF 1
'Fan Power Supply = = =
| : . .. _GND — GND N | THE SCIENCE OF WHAT'S POSSIBLE
. Instrument  Function Specification Reference ] ‘
Kestrel Fan Output Section 17 — [ ] | DWG. NO. 710001115 R|E5
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3.3V
iiiii N 7tk N Mat At e N e e ]
5 | Reversing Voltage Multiplier Stack - refer to layout notes | oy
VDD
Source Supply Control R554 R519 K4
Impactor_Posi 7777777 2 @O 4 C\5:\L8 C\Q\Z:L C\5\24 C?\27 T 2 3
0R 47 200R ! ] Il ! ! | ! ! || ! ‘ v
VSS  |74LVC1G1433y K3 R708 2.2nF 2.2nF 2.2nF 2.2nF s
3 R700 AQW21x oM 500Vdc D65 D99  500Vdc D73 D103 500Vdc D81 D107 500Vdc D89 D111 | I P ETD
VN . X . < kv 270V ZX 1kv 270V ZX kv 270V 7X kv o 270V | ©
200R ; 1% BYG21M BZG03C270 BYG21M BZG03C270 BYG21M BZG03C270 BYG21M BZG03C270
— 5 2 igWD 27 D66 D70 | D74 D78 D82 D86 D90 D94 | 24V o
GND VDD 3.3v 1kv 1KV | 1kv 1KV 1kv 1KV 1kv N 1kv | Slot 1.4x8MM Minimum
4 onlcit @Q 4 3 B BYG21M BYG2IM | BYG21M BYG21M BYG21M BYG21M BYG21M BYG21M | bletwgetn pins 1_an% 2 ia
etd_on - also between pins 3 an
9022 o : 4 fg Dg 5 R709 D97 D69 | D101 D77 D105 D85 D109 Do3 |
33v VsSs oM 270V 1kV | 270V 1kV 270V 1kV 270V 1kV |
3| U7 , VoD . Slot 150x20thou o BZG03C270 BYG21M ‘ BZG03C270 BYG21M BZG03C270 BYG21M BZG03C270 BYG21M |
gl 7165 74LVC1G14 @o between C517 | C520 C523 C526 R394 |
B - pins 5-6 and 7-8 > HL RN ' } } ' —t } } 1 - } } — — } 1 | E7
— VSS |
| RN17 — K5 2.2nF 2.2nF 2.2nF 2.2nF 10K
| GND 3| Us3 R710 1 500Vdc | 500Vdc 500Vdc 500Vdc |
| 47K AQW21x oM D100 D104 D108 D112 | 1600V Rule
) 74LVC1G14 I D98 D102 D106 D110 ° . Impactor
L _ 1 8 1% HT_RTN 270V 270V 270V 270V 270V 270V 270V 270V | | P
1lalala — ﬁFWDg BZG03C270 BZG03C270 BZG03C270 BZG03C270 BZG03C270 BZG03C270 BZG03C270 BZG03C270 | | |
— 2 7 ‘
. GND | D72 D80 D88 D96 | |
| D67 D75 D83 D91 |
1KV | 1kV 1kV AT
3 6
—L | s ZX kv BYG21M ZS kv BYG21M ZS kv BYG21M Zs kv BYG2IM | T |
— . iﬁw 3 BYG21M BYG21M BYG21M BYG21M ‘ | c534 |
GND | D71 D79 D87 D95 1600V max —— 470pF
R711 p
T D68 ‘ D76 D84 D92 X& ‘ Slot 1.4x 8mm minimum ‘
| BYG21M BYG21M BYG21M BYG2IM | l UNSTUFFED |
Slot 150x20thou | 1% BYG21M | BYG21M BYG21M BYG21M |
Mon_Impactor_Pos|—2/ mon_source_pos_n between ‘ C519 J quz J C525 J C528 \ ‘
pins 5-6 and 7-8 T | . . M . . | . . | S R | R723 |
2o 2.2nF 2.2nF 2.2nF VN
SOURCE HT SUPPLY S e [ *
. o | - Boxed area - maintain 1600V (16mm) creepage or 5.6mm when coated | |
Instrument  Function Specification Reference | | |
Kestrel Impactor & ETD  Section 4.2.11 \ ) .~ to other circuits, NO ICT pads | <G; /] |
Smm creepage to other nets L | AGND EGND8
| or 2.6mm when coated. |
C531
R512 | I
RB_IMPACTOR
— AIN10 | R520 27pF |
120K 1% Transformer 1 : 24 |
oy Ferrite Core details: - 150K 12v |
T E-Core E22/6/16/R-3F4-A400-P 356000182 T |
_ C269
P|<_':1te PLT22/16/2.5/S-3F4 1784007 ' Keep track short |
— Clip CLM-E22/PLT22 1784008 | |
R27 L TS e I O
2K Check transformer winding routing is as shown | = A Y, D36 I | |
t 5 . = R449 R448 R447 R715 R716 R446 | |
v+ D49 AIN10 / e | ——
N BAV99 = o 3 T
SOFT_INTLOCK[1}__| e | iy s 3.75\/_ +/-1500V U55 . 10M 10M | 10M 10M 10M 10M |
D % g | - 5Vfs = +/-2000V OPA4170 S AVS | ‘
i oNO \ CoM |, E HT_RTN 5 IS | ®) 1 R521 R496 | Boxed area - maintain 1600V (16mm) creepage ‘
ONC/O 405 B 1 | - 3.3v 150K i?/M | or 5.6mm when coated from other circuits. |
0
U16 24V_INT_LOCK N ~ ‘ () | €530 | NoICT pads |
v- | oND | MAX333A T F17 HT_RTN OR 125mwW ., F | @) R - ]
5 6 * * * = 2 ‘ CG R451
< 1L Lo L e =
500mA c279 2278?: F L @)
C273 4.7nF N .
AclD 1Y acfiD 4.7uF T T R406 - = LO}N when positive RIMBT3904 y
. (D) mon_source_pos_n polarity output detected 3 AGND
OR 125mW O 1
12v S
D43 I
BAV99 HT RTN | cors HS4 >
T 4A7nF AKA o
——k ﬁ R513 N S
¢t R498 c274 w N AGND
>’J R384
62K 1% 13
’ 1M 1nF 10K 1 2 R712 u -
NN R720
13 ' 16K 1% IS
— y 6 OPA4170
R380 . 100R 1%
SOURCE_HT 3.75V full scale 12 R719
SOURCE_HT - T a0 D Y
200K 1% D40 Ra44 G Q62 22K 1% reme
BAV99 ' IRF520N D44
MT 47R 1% S ES1J R523
| C529 > Rs24 AIN12 ETD_RB
T 120K L
100F < 75 %}J — 3Jf5\/_ /+/2 1503V 150K
HT_RTN SVis = +/-2000 Co32 Keep track short
' \
1nF
R507 | T
o v 9 / D42 r
\ R510 — R515 R516 | R517 R717 R718 R518 |
[~~~ - - - ) AGND 21 ¢ * R707 R499 8 / ————— # — —~<ETD
s AIN10 V Vv
| U33, U37, U47, U72 | @ MiiET3006 10K . 33V US55 |10 10M 10M | 10M 10M 10M 10M |
| s M 1% 470K 1% OPA4170 | ‘
| | R445 C217 c270 BAVS9 - Boxed area - maintain 1600V (16mm) creepage |
| | ?}go&f@% 0-47R 10nF LonF R713 | or 5.6mm when coated from other circuits. |
| 220pF " 10K R522 | No ICT pads |
; R511 ] 150K . N
| ¢ ’ . | ©533
| 3.3K 5 n_source_limit 771nF
|
| —
] HT_RTN Q65
MMBT3904
100K V%
AGhD WATERS
THE SCIENCE OF WHAT'S POSSIBLE
AGND DWG. NO. REV
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Fixed Reference to allow Tuning of coil
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Mass DAC
Instrument  Function pecification Reference
Kestrel As Description Section 7.2
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V- ‘ GND | MAX333A
11 12V
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OPA4277

AGND

39
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44

RINB
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RCcoMB-41
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-12v i7 .
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RFBB
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IOUT1B| 45 13
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ui7
LTC2754

Correction/Setup DAC’ L

Instrument  Function Specification Reference
Kestrel As Description . Section 7.3

Quad Control DAC [ 4§C§“El 77777777777777777
Tune Rl

s+ ) RECRF

REFADJB
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|
\
|
|
|
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|
\
|
1 _1 C4
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|
\
|
|
|
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|
\
|
|
|
\
|
\
|
|
|
\
|
|

SVANA R462 R463 R464 ! REC_RF_RB

5
T uz23

OPA4170

10K 10K 10K
10 Cc22 R465

——100nF 10K

Quad_CS_Ld_nﬂB% ﬁRﬁififiiiiiiiiii CS/LD

| Ni13 R 7 33R 7777777777777777777 6 SDI

Quad_SDI 7R577 W 77 NS
Quad_SCKﬁ—% SCLK AGND

QUAD SRG—— ——  —— ———=4SRO AGND
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1 3 4 6 7 8
CHANNEL FUNCTION Scale Specification Ref
Us2 AIN1 Turbo Speed Reedback +10V Scaled 3.11.1.1
DG408 AIN2 Positive HT Section 13.2.7
R424 AIN3 Negative HT Section 13.2.8
SVANA AIN4 Snowboy RF Current Section 8.2.1
2 EN AINS Snowboy RF Amplitude Section 8.2.2
MUX LEV1][0] 1 R119 10K AING PMT Section 10.2
MUX_LEV1[1] w2 A — AN\, 6 | AIN7 Presure Sensor Section 5.3.2
MUX_LEV1[2] Al 2 10K 7 AIN8 Leak Detector Leak Detector Power 15.1
_ 18] 5 - RA23 U28 AIN9 Leak Detector Power Leak Detector 15.2
1 —+ OPA4170 AIN10 Impactor +/-1339V 13.2.9
3 y28 AIN11 Quad Temp FUNCT10
LENS1_RB 45 out|-® " OPA4170 10K AIN12 ETD +/-1339V 13.2.9
LENS2_RB 5/ g RA25 AIN13 Source Current Readback 7A Scaled 5.1.3
LENS3 RB 6 11 10K AIN14 Desolation Current Readback 7A Scaled 5.4.3
— - S3 2.5VA AIN15 Calibration Current Readback 7A Scaled 5.5.3
LENS4_RB S4 LENS1_RB Lens 1 Readback Section 13.2.5
LENS5 RB 121 g5 ASND LENS2 RB Lens 2 Readback Section 13.2.2 or 13.2.6
LENS6 RB 11 T2v LENS3_RB Lens 3 Readback Section 13.2.2 or 13.2.6
- 0] =2 LENS4_RB Lens 4 Readback Section 13.2.3
LENS7_RB s7 LENS5_RB Lens 5 Readback Section 13.2.3
LENS8_RB Ty 9/ gg LENS6_RB Lens 6 Readback Section 13.2.3
: LENS7_RB Lens 7 Readback Section 13.2.3
13 LENS8_RB Lens 8 Readback Section 13.2.3
VCCPOS SVANA LENS9 RB Lens 9 Readback Section 13.2.4 or 13.2.3
3| VCCNEG a LENS10_RB Lens 10 Readback Section 13.2.4 or 13.2.3
14 LENS11 RB Lens 11 Readback Section 13.2.4 or 13.2.3
GND Us4 LENS12_RB Lens 12 Readback Section 13.2.2
DG408 DC_+ve_RB Quad D.C output Postive Section 13.2.4
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User Event Interface “

Instrument  Function Specification Reference
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TER_SUPPLY

Note: Both Power FET should be mounted on
1" * 1" pad connected to the drain of the device
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< Note: Both Power FET should be mounted on

LIL? 1" * 1" pad connected to the drain of the device
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< Note: Both Power FET should be mounted on

LIL? 1" * 1" pad connected to the drain of the device
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