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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
PASSTHROUGH CONNECTIONS FROM CONNECTOR BOARD TO POWER BOARD
Tttt TTTTTTTTTTTTTTTTTTT T FROM POWER BOARD
|
GND_IN : * * * * [ > +3.3v
J10 mn I +3.3 V SUPPLY TO THIS BOARD
I OPERATING LOAD < 800 mA
2 1 1 2 I 2 1 +H  cos 4+ co7 +  cos 4+ cog
4 3 3 4 | 4 3 15uF 15uF 15uF 15uF
6 5 5 6 I 6 5 ov 10V 10V
g (7) : Fo | g (7) T491B156K010AS T491B156K010AS T491B156K010AS T491B156K01DAS
|
: ! i : ! 1l : ! It
3 3 I \ 4 3 | — — — —
3 5 5 B | 3 5 - - - -
8 7 7 B | 8 7
20 9 9 20 | 20 9
|
|
+4V_IN |
: * * * [ +5v
SQW-110-01-L-D-VS—A TMMH—110-01-L—-DV—ES—A | 1 +5 V SUPPLY TO THIS BOARD
FROM CONN. BOARD TO POWER BOARD I TMMH—110—01-L—DV—ES—A n N n OPERATING LOAD < 500 mA
I c81 c87 c88
I 15uF 15uF 15uF
I 10V 10V 10V
I T491B156K01DAS T491B156K010AS T491B156K010AS
|
|
+6V_IN | — — —
12 413 :
2 2 1 |
3 4 o BASE 45V o2 3 I
5 [ T_6 5 |
7 8 BASE CLOCK 8 7 |
9 0 BASE DATA 0 I
1 2 2 1 |
13 4 . | BASE_+160V o 14 3 |
[
— : ! BASE _GND L : 9 |
19 20 20 119 ¢ I | 3 PROCESSOR MUST BE SET TO INTERNAL DTACK MODE
I WHEN WRITING TO THIS REGISTER. ALSO, NOTE THAT
I 4 ) y32-8 Yob NO ADDRESS BITS ARE DECODED.
=S : 5 / SN74LV27APWR 1 gﬁ§4LV373APWR
SQW—110-01-L—D—-VS—-A TMMH—110-01-L—-DV—ES—A | SN7ALV27APWR
| 2 1 y32-A Yoi2 L I3 OF fol——
FROM CONN. BOARD TO POWER BOARD 1
| 13 3 DO Qo 2 CMCS
[ SN74LV27APWR 4 {p1 1 |2 CMCLK
| 7 1p2 a2 |8 CVMDIN
8 9
———————————————————————————————————————————— ! D3 Q3 [
13 12
14_|P4 Q4 5
D5 Q5 2
17 16
D6 Q6
18 1p7 a7 H&-
SLOW CONTROLS INTERFACE
STAR STANDARD HDLC MEZZANINE BOARD L
P q =
T 2 X OI | |
o |x|> o!! nL 0 _
T T & 2R R R -
5 = 1
e @ 77 DID0:151
_ 2
— 28 D15
3 D14
V5 X X 5 5 5 % M 1 % D1
of o 2 2 2 2 2 g g oh 2 D13
D Qg W v 9T SC7 = QUr 2 30 DT
22288383 PROG [ ¢ Miscs —our—73 : i
2x< MISC4 — OUT 24 6 D08
< MISC3 — IN 4 32 D07
i ___ DONE
2] CDOUT MISC1 — IN 5 33 D05
o o ™ <+ 9 o N o TATRIP MISCO — IN 26 8 D04
D1 6 34 D03
s1 /| \ D10 27 9 D02
BPA0BSK \ D9 7 35 DO1
D8 28 10 DOO
1 6 D7 : 36 DOE — ts3
2 oo 5 ¢ ID6 79 1
3 4 ID5 0 37
4 3 D4 30 12
5 2 ID3 10 38 +5V
6 1 D2 31 13 <
7 0 ID1 1 [39_
8 9 DO 32 14 _
2 140
+5V 33 15 ALO1:16]
HDLC NODE ID ;? :rb]
- 14 42 A16
R/W ] 35 17 Al5
+5V 53 i 5 e THIS BOARD (MAPMT READOUT BOARD) RESPONDS ONLY
DS 3 vy A TO THE RANGE WHERE CS3 IS ACTIVE. ADDRESSES ARE NOT
DTACK 37 19 AT FULLY DECODED ——— SOFTWARE SHOULD
= 15 AT0 ONLY ACCESS THE RANGE 0x020000 TO OxO3FFFE.
38 o] A09 ADDRESSES IN RANGE 0x040000 TO OxOFFFFE OVERLAY
£2 THE RANGE 0x020000 TO OxO3FFFE SEVEN MORE TIMES.
U33 18 46 ADB
< -
" LMBOIM3—4.63 38 o] £y SEE THE OPERATING SPECIFICATIONS FOR ADDRESS MAP
- AND PROTOCOLS FOR CONTROLLING MAPMT READOUT
o 40 22 AD5
o 20 48 AD4
n K
RESET |2 UPRESET g} :Lg ﬁgi
2 74 AD1
o e 15 50 AQE
_ — 25
BKS—141-01-L-V-A 51
J4 26
SQW-110-01-L-D-VS-A
- P J5 |
3 4 BKS—151-01-L-V-A  —
5 6
7 I
_9 | 110
1| 112 COMPANY:
_}g __E_ INDIANA UNIVERSITY CYCLOTRON FACILITY
17 B
19 20
TITLE:
1 1 STAR EEMC MAPMT READOUT BOARD
DRAWN: 5 FoRo, DATED: POWER INPUT, HDLC MEZZANINE BOARD
M. STONECIPHER, G. VISSER 28 APR 03
TO CONNECTOR BOARD
HDLC BUS CONNECTOR ] ]
CHECKED: DATED: CODE: SIZE: DRAWING NO: REV:
QUALITY CONTROL: DATED: >< >< >< >< /I
RELEASED: DATED:
SCALE: SHEET: 1 OF 10
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FROM SLOW CONTROLS

REVISION RECORD

1. [WHEN iNIT/DONE IS HIGH]

2, [WHEN INIT/DONE IS LOW]
READ _WRIT
3. [WHEN INIT/DONE IS LOW]

READ FROM

NOTE

PULSING PROG LOW USING MISC7 BIT.

I;OLDING PROG LOW USING MISC7 BIT

C120 c121 C122

+3.3V

LTR ECO NO: APPROVED: DATE:
u23
LT1963AEQ
+3.3V +3.3V 33V [ IN out . > +2:5v
SHDN  SENSE |2 +| o5
GND GND R48 10V
wml 1.30K T491D107K010AS
c70 75
I 100nF I 100nF
L L +3.3V - B
- - R50
1.21k
* * ¢ * FEEDALD:71
gy N
~ ~ ~ ~ x x ddddgq<dd<
8 3 3 T 89833333
e e s he e s S b b e +3.3V
=
83 = N [ S N g“ ey [~ < |02 %Z = U
BSS83 |<§|2‘§|<§E ¥'2222<§|< 2|<§|< 2 2563
ZalZaElelz Sooooo<ZalEaEle Zzl=z
L[S Sl|S (e O=====g WSSz =29
o ) N " 4 N = xXogoooon o === =
o [:<) o o [:<) o ,(i
= B e e R S S S e S R S §
IIT/D0RE SREBSRE=z232223 023222 0RRRRRE 55083 :
Li[= LSFubuuunun 5323 38 <llifSiafEihl= o Slow =
o o O;EEEEEEEEUUQOU¢% o bl zZz=3
> = = =
=
[&]
52 159 TDI
| Mo DI
u28 u27 | ﬁm D0 57 DO
SN74LV165AD AT45DB021B-SI 34 4o T™s 2 ™S
PROG >—‘ Tek 2 TCK
131c 2 s 2 m};RAM (WR(ITE el
>CLK >5CK iNIT /DONE ts) &2
10 1ha QH 22— Lo oour (B CMDOUT 94 bone
1| ~—|7 5 |RESET 53 |CCLK 97
D an P 22— DIN & LED_G
<MOOWLOTI ——DouT 147 LED_R
=lelm|<of<|ole +3.3V [ > 86 |sycs u29 | 148
B8 | MoK XC2S100-5PQ208C
+3.3V > 87 CMDIN | 148 _
‘ R/W M50 R/W
o 182 €53 57 €53
B2 l6eka S 27 D
DTACK DTA
TCD_RS TDC_RS
TCD_5XRS TCD_5XRS(GCKO) At6 Hot ﬁ}g
TCD_DO TCD_DO A5 o A2
TCD_D1 TCD_D1 A4 23 Al
TCD_D2 TCD_D2 M3 = 12
TCD_D3 TCD_D3 A12 (528
At [12E All
CLK_G 27 CLK_G(GCK3) O (22 QB%
« CLK_DIV4 2 lcLk_DIv4 A09 (52
a2 LoCK 73 i ock A0B HZ2 A8
CONFIGURATION MEMORY — AT45DB021B 2 MEGABIT FLASH £ cupout LocAL/TED 75 | ocaL/Ten A7 [EE
THREE PORTS = 2 |QRSTEN AOB A06
= QRSTEN 66 AD5
S DONE <] 81 ADS 165 AD4
= AD4 (23
CONFIGURES U29 USING MASTER SERIAL MODE USING z iNrT/boNE <} 83 | AO3 Gi AQ3
CONTINUOUS READ STARTING AT ADDRESS 0 (THE AT45DB021B COMMAND @ 77 AD2 5; A02
CODE._0X6800000000000000, IS PROVIDED FROM THE SHIFT REGISTER) 2 A01 |-162 A1 ALO1:16]
o :
E VIA SLOW CONTROLS (HDLC MEZZANINE BOARD) DLYCS 94 \rves i
+3.3V D5 DLYSCLK 95 IDLYSCLK D15 228 D15
FPGA STATE MACHINE TO CONFIGURE ADC BOARD FPGA'S BATS54 SLYDIN 96 1D Vom D [205 D14
USING SLAVE SERIAL MODE, AND RETRIEVE OTHER CONFIGURATION DATA D13 %Hj B}g
'!L_n £0D7 1{rop7 D2 [202 D11
NOTE 1: DONE USES A GENERAL-PURPOSE_QUTPUT ON THE INIT PIN. U37 FODS 2 |Fo07 o [201 D10
NOTE 2: SLOW CONTROLS MAY FORCE INIT/DONE LOW BY . LMB09M3-3.08 Eggi ; FOD5 D09 'Zcug) ng
. FOD4 D08 [
3: SLOW CONTROLS MAY FORCE U29 TO RECONFIGURE BY o FQD3 g |FoD4 D08 [7as D07
3 FOD2 89 lrop2 D06 (34 D06
RESET |2 EOD1 70 Irops DO5 |33 D05
FODD 71 rono D4 192 DD4
[=] q
2 60 frosvs D03 Ha! D03
& 58 g DD2
29-{Fock D02 (Hgg
- 3 lrosc DO1 DD1
3 7 DO
FODV - D00
B89 = \ DL00:15]
= = col e Bl D B S3nyss B82338s3
— (el Lol =
EZEZFZFZBZFZ x | 28382 228333228
ZEIZEZEZEZEZIE © [ A== wwwuwwwww
+2.5V wlolalolulolnlolulolulo < 12 w000 00 Wi
U u)m(:l‘_wrjuuk);l.\l(ﬂ 2] [I=] ﬂ-mmoEN [To] [Z<] [N [=21 (o] el A5 d [T2]
ololE[F[E[E el F =] & = P ] O s ] o e e e
430
o o - - - o o - SQW—110-01-L-D-VS—A
_____ N i o
——% —
c123 |c124 |c125 [c126  |c127  |c128  |ci2e |c130 |13 3 o MM W i e e e e e
7 5 [vu e v e e e e
— . 7 o Pllblkl @ B 222853 LEEDRIO:T
=[>| fas] = =
100nF  [100nF  [100nF  |100nF [100nF |100nF |100nF |100nF |100nF  [100nF  [100nF  [100nF FFS;’E 5 "1 ;88(2) |§ §|E §|§ §|§§|5 §|§ S x £ £8599¢
FODS 4 3 FOD4 Lo F [Sluelilo ™ lolulo e = &;Oooo
FOD7 5 FOD6 =
w5V [ > o 20 9
= N L COMPANY:
S — INDIANA UNIVERSITY CYCLOTRON FACILITY
8
[
TO CONNECTOR BOARD
TITLE:
STAR EEMC MAPMT READOUT BOARD
V
DRAWN: 1, FoRop, DATED: READOUT AND CONTROL FPGA
crs oo M. STONECIPHER, G. VISSER 28 APR 03
100nF 1100nF CHECKED: DATED: CODE: SIZE: DRAWING NO: REV:
QUALITY CONTROL: DATED: >< >< >< >< /I
RELEASED: DATED:
SCALE: SHEET: 2 OF 10
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
POWER FOR THE TCD RECEIVER
ON CONNECTOR BOARD
+3.3V IS OPTION FOR FUTURE USE ) 1
& 3 > TCD_RS
+5V 8 7 TCD_DO
+3.3V 0 3 TCD_D1
2 1 16D D2 NOTE 1: REFA—, REFB—, FS, FBDS!, DIS2, AND DIS1 ARE
4 3 TCD D3 INTENTIONALLY LEFT OPEN. +33V [
g ; - NOTE 2: REF INPUT MUST BE ACTIVE AT POWER—O;I OF U30, N
LED_G TCD_5XRS THIS IS GUARANTEED BY THE PULLUP ON LOCAL/TCD. 45
LED_R 20 9 LoTen_ +3.3y NOTE 3: FPGA WILL MONITOR FOR TRANSITIONS ON TCD_RS (DETECTING | 100nF
D - : IF NO RISING EDGE IN N SYSTEM CLOCK CYCLES). BASED ON THIS INFORMATION
FPGA AND/OR SLOW CONTROLS CAN DECIDE WHEN TO TAKE REF FROM TCD INPUT. | ’_0 C44
1 L | 100nF
B - c47 _‘ ’_4. | ’_4. c17
J7 100nF | 100nF
SQW-110-01-L-D-VS—A
cee 46 0_‘ \ | ’_4, c16
100nF - 100nF ! \ 100nF
l")_
o C15 0—4 ‘ 0—4 ’—o €2
100nF \ 100nF
— U U3-A
7ALVT74PW 1 1
FOR U3 — —
4z 05— §?32k QL= mlwo|X[2|A
2 +3.3V goco zZzZzzZz=
D .
o——"VW\ 888 33888
TCD_RS D—L>CLK 35 >>> >>>>> "
1= —|6 RS_DELAYED 37 |FDBKA LOCK JLock
R Q S REFA+ 38
+3.3V 5 |REFA- QFA1 o
REFB+ QFAQ F—————— ] CLK_DIV4
— 23 Rerp- 30
LOCAL/TTD CY7B9940V-5AC
/e 5 27 |REFSEL 2 R9 56.2
+3.3V FS 2QB1 [ AVAVAY, CLK_G
R37 2080 |4 R10 AVAYAY 56.2 CLK A
200k U 42 reos1 20A1 H RUL_A/AN/N\—28-2 CLKB
€25 ! #FBDSO 2040 2 R1Z_ANAN—2E2 CLK_C
?c?%k DELAY CONTROL VOLTAGE U20-A 100nF 20 56.2 -
. +0.1 TO +2.1 VOLTS LT1715CMS 1081 2 RS0 A A, . CLK_F
DLYA [ AVAVAY * + 0—4 H\w +3.3v 22 omone 10B0 (e R3Z_N/NN—282 §CLK_E
8 £3|DIs2 10A1 (3 AVAVAY CLK_D
<2 1pist 10A0 -
c51 YU 4
100nF R29 R49
C R40 vce 20 ZERO 2229999999999
b [T [7o] (=] bt [o ] [7o] [ bt [Te] [7e] [ vl
o oND \a et ¥ NOTE: U30 IS CONFIGURED FOR 4X MULTIPLICATION.
- - R34 L‘ 2 -
B - Rk 3 CB3LV-3C-9.7371 —
+3.3V 15pF
N ——AA L_ET_ !
100nF +3.3V BSS83
y ) CB2
100nF —
u26 LTC1664CGN
© ® p— -
L o B u1
— sl & 8 9 59
DL$I§EEE 5 ggk x > \\//g 5 [[))I|:¥Q 100nF +3.3V PI49FCT3803Q
DLYDIN 9 10N ve & U24-B U U24-A
10 1hout Vo |2 bLYC 74LVT74PW 74LVT74PW vo |2 RTAAN\—2:2 QRST_A
11 |20V 5 RE 56.2 -
CLR o — Y12 NN QRST_B
& - 10 g . 5 Y2 2 N\/N/\/ : ORST_C
T T QRST 1 0 R4 56.2
5 Q 5 Q A Y3 NN s QRST_D
-] FOR U24 Y4 /\/\/\I . QRST_E
ORSTEN [ — 121, 21, Y5 g R2_ANA/N\—28:2 QRST F
Y6 -
L CLK G [ >»—— Whpk 3 beik
- 13 |= =8 - =16
R R
43IV > ¢ +3.3V ¢
R13 R41
200k 200k
+3.3V
B R36 DELAY CONTROL VOLTAGE U21-A R44 DELAY CONTROL VOLTAGE U21-B U
10.0k +0.1 TO +2.1 VOLTS LT1715CMS 10.0k +0.1 TO +2.1 VOLTS LT1715CMS
DLYB [ AN . DLYC [ — AAN o 4|,
8 7 °
52 54
100nF 100nF 3 1_
R8 R35
16.5k 16.5k
—— c56 —— c60 c61  —— ce7
\_{ \_{ T 100nF T 100nF 100nF ] 100nF
— B R19 — B R42
2.49k €53 | 2,49 55 | .
+3.3V [ NN 10pF +3.3V [ AN 10pF
Q2 03
BSS83 BSSB3 I FOR U1
+33V [ +33V [
- | | c65 | | 69
” | 100nF | 100nF
U U3-B .,_4 ’_4. c64 .,_4 ’_4. c71 COMPANY:
TALVT74PW E%Pﬂgcms 100nF 100nF INDIANA UNIVERSITY CYCLOTRON FACILITY
4 1 1
A 10 |« ke ' + — —
7 U20-C u21-C TITLE:
12 15 5 o - LT1715CMS o LT1715CMS STAR EEMC MAPMT READOUT BOARD
+3IV >3 i hl
1 Q o [$] o
> . .
oK e 3 S 3 DRAWN:  p ¢opp, DATED: CLOCK AND RESET TIMING
13 |e gle— = = M. STONECIPHER, G. VISSER 28 APR 03
o o
[FT] [=] [FT] (=]
(1) = [} = . .
> (& > 5 CHECKED: DATED: CODE: SIZE: DRAWING NO: REV:
[Te] ©0 [Te] ©0
QUALITY CONTROL: DATED: >< >< >< >< /I
RELEASED: DATED:
SCALE: SHEET: 3 OF 10
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
> -5V
D -5 V SUPPLY TO THIS BOARD
OPERATING LOAD < 10 mA
Js
5 2 PB_GND_MON
% : PB_+61_MON
7 8 PB_—61_MON
5 ] PB_+6V_MON
] ; PB_+5V_MON
PB_-6V_MON
13 4 PB_+4V_MON SLOW CONTROLS MONITOR ADC
TITRP < 15 6 PB 441 MON RANGE +/— 410.4 uA,
17 B PB_+3.3V_MON INPUT RESISTANCE ™ 400 OHM.
BoX_TEMp ( }——F—— 19 20 PB_+3.38D_MON +5V
TMMH-110-D1-L—DV-ES-A Clt | | 1000pF - U c8o
— [ 15uF 15uF
- 10V 10V
MONITOR SIGNALS — R31 T491B156KD10AS T491B156K010AS

FROM POWER BOARD
U-I-SV /\4/9\9/k\/ . +} )
>—| l—ﬂ

! c7 100nF q
U6 ,_| }j +5V ( 1
D2-8B D2-A L c23 100nF
LTC1391CS 1L c7s c78 1
BASIBTW | BAS16TW . }1 — Tor ors —
V+ - - 1 3
1 R27 - u1g
PB_GND_MON S0 8 o L 6
PB__+61_MON 2 159 p 8 AVAVAY, 2 |_ LTC1404CS8 o w CLK
PB_—-6/_MON 3 1so 1 2 O 7
=6l 4 13 357 AIN CONV
PB_+6V_MON 553 DOUT =3 3 FULL SCALE
= (] [72]
C PB_+5V_MON 6 |34 DIN + UIB=A +/= 2048V 2 3 poutl > MONDOUT
PB_—6Y_MON 2 IS5 Cs foir f & 2
PB_+4V_MON a|s6 CLK <3 0P262GS 2 )
PB_+41_MON . s7 GND —
v -
14
sy c29 100nF — 77
c8 | (100nF 100nF
D3-C D2-C D1-C 0—| |—0 —
BASIBTW | 5isi6Tw |BASISTW |BASIGTW |BASIETW m | - "—| li
-5V GDH ’—0
— +
} c82 1
0 & =
_sy  T491B156K010AS
+5V
o Y
a
2 v17
e AD592AN us @510 | [foonF
o LTC1391CS
=
w 16 —
- v+ -
PB_+3.3V_MON 11so
PB_+3.3BD_MON 2151 o HS
RDO_TEMP BOX_TEMP 1 S2 13
: Is3 DOUT
FEE_MONITOR_A =—s4 DIN [} MONDIN
2{s5 TS foi; WMONCS
—5156 CLK <g MONSCLK
—£1s7 GND

N =

_5V 6

B FEE_MONITOR_B ®
V=
14
!D4—A D4-B D4-C D3-A D3-B co | [oonF
BASISTW | BASISTW | BASI6TW BAS16TW BASIBTW 1>—| l—o

u18-B
0P262GS

COMPANY:

INDIANA UNIVERSITY CYCLOTRON FACILITY

A TITLE:

STAR EEMC MAPMT READOUT BOARD

DRAWN:  p_ rorp, DATED: SLOW CONTROLS MONITOR ADC
M. STONECIPHER, G. VISSER 28 APR 03
CHECKED: DATED: CODE: SIZE: DRAWING NO: REV:
QUALITY CONTROL: DATED: >< >< >< >< /I
RELEASED: DATED:

SCALE: sheer: 4o 10
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
>
M
"
+
v2
DSIOLVO47ATMTC TEST POINT STRIPS
FEEDALD:71
QRST_A > 2 IN1 oUT1+ 12 QRST1+ —
c1 oUT1- QRSTI-
3 |ing | __FEEDAD 15 1
100nF 14 CLK1+ N\__FEEDA1 2 2
oUT2+ o) XCLK_A e}
CLK_A [ o— 5 I3 ouTa- 13 CLK1- \—FEEDAZ 315 CMDAO 30
\—LEEDAS 45| ® CMDAT 4l
7 1 CLKO+ N__FEEDA4 5 5
IN4 OUT3+ 7 FEEDAE O CMDA2 0]
— Uty CLKO- EEEDAS 815 CMDA3 610
10 \TEEDAE 71O CMDA4 /DINA rAs
OUTA+ QRSTO+ FEEDA7 8 8 SPAREA Bl o
+33V > — 1y ouT4- |2 QRSTO-
Inmi
ENAO [ >— 1 NAT [ >— 1
PI74AVC164245A QRSTO+ % PI74AVC164245A QRST1+ §
WRITEA [ >—— QRSTO- ; i WRITEA [ >—— QRST1- ; i
25 olo5F CLKO+ 5 25 [ == CLK1+ 5
o|25E 0| 20E
FEEDAIO:7] 24 19D CLKO- B 5 FEEDALO:7] 24 1508 CLK1— B C
UB2-B 8 U4-B 8
FEEDAO 23 26 9 FEEDAO 23 26 g
FEEDA] 27288 208 27 | DO 10 FEEDA 22 |288 208 97 | DO 10
FEEDA2 20 1504 245 |22 | D1 1 FEEDA2 20 |50¢ oag |29 | D1 1
FEEDA3 5 30 2 FEEDA3 9 30 2
2B5 2A5 | | 2B5 2A5 22 | o — 12|
FEEDA4 7 |5pa oaa |32 | D2 3 FEEDA4 7 1584 VAR | D2 13
FEEDAS B |5p3 A3 |33 D3 4 FEEDAS 6 |5p3 PYSREE D3 4
FEEDAG 4 1500 I EE 5 FEEDAG 3 P a7 |35 5
FEEDA7 3 36 D4 B FEEDA7 3 36 D4 6
2B1 2A1 2 2B1 2A1 6
D5 D5
) 18
D6 9 D6 19
20 20
PI74AVC164245A D7 2 PI74AVC164245A D7 71
22 22
48 [.— BUS STRB 23 48 [— BUS STRB 23
 ——t ——20
IR XCLK 2t ok XCLK 24
L P4
UB2-A CTLOD 26 U4-A CTLO 26
K b, . Kk n
cVDvVo [ > 12 1gs 1A8 52 CTL1 o owovT [ > 12 1188 1A8 52 CTL1 e
XCLK_A 1B7 1A7 =0 CTL2 <2 XCLK_A {187 A7 0 CTL2 oo
CMDAO 1B6 1AB |7 TS 5 CMDAO =—186 1A6 |47 T %5
CMDA1 185 1A5 (41 | ] CMDA1 E 1185 s |41 | 50
CMDA2 B4 1A4 | | CMDA2 2184 14 [ |
cal S | pam 1o e | i —
CMDA4/DINA 7182 1A2 = | 34 CMDA4 /DINA 51182 1A2 75 [ 34
SPAREA 1B1 1A1 35 SPAREA 181 1A1 35
FEE_MONITOR_A < 52 FEE_MONITOR_A < 3
— IDELAY 37 — IDELAY 37
- 38 - 38
39 39
40 40
+33V [ +3.3V [
R25 4.99k R15 VVV 10.0k
POWER ON SEQUENCE RESISTOR — J2 POWER ON SEQUENCE RESISTOR — J3
USE VALUE R = (1+BOARD #) * 5K FH12-40S-0.5SH USE VALUE R = (1+BDARD #) * 5K FH12—-40S-0.5SH
TO FEE INTERFACE BOARD D TO FEE INTERFACE BOARD 1
+2.5v [ >—— +2.5v [ ——
> > > >
" o " o
M o M o~N
+ + + +
c72 c28 c4 C6
100nF —Q —9 100nF 100nF —9 —9 100nF
| | \ | | \
> >
I N I I N 1k
c57 c27 c5 C18
100nF 100nF 100nF 100nF
\ | | \ | |
| < | | [ |
) ] —— —| ) ] —— —|
~® PR ~® PN
VCCB VCCA VCCB VCCA
COMPANY:
U82—C U4—C INDIANA UNIVERSITY CYCLOTRON FACILITY
PI74AVC164245A PI74AVC164245A
TITLE:
GND GND GND GND STAR EEMC MAPMT READOUT BOARD
2N 232 “leas SEle
DRAWN: 5 FoRo, DATED: MAPMT / FEE ASSEMBLIES 0 AND 1
M. STONECIPHER, G. VISSER 28 APR 03
- - CHECKED: DATED: CODE: SIZE: DRAWING NO: REV:
QUALITY CONTROL: DATED: >< >< >< >< /I
RELEASED: DATED:
SCALE: siee: S or 10
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
>
M
"
+
u25
DSSDLVD47ATMTC
QRST_B [ 2 N1 OUTH+ }g QRST3+
c132 5 oUTT- 6 B QRST3-
100nF IN2 ouTzs 114 CLK3+
CLK_B [ o— B {N3 ouT2— EB CLK3-
7 1 CLK2+
IN4 oUT3+
— ouTat 12 CLK2-
10 QRST2+
OUT4+
BV ey QUT4— EB QRST2-
T
ENAZ [ > — 1 ENAS [ > — 1
PI74AVC164245A QRST2+ 2 PI74AVC164245A QRST3+ %
WRITEA [ >—m QRST2- i 1 WRITEA [ >— QRST3- ; .
25 J-5F CLK2+ 5 25 55 CLK3+ 5
20E 0| 20F
FEEDAL0:71 24 2DIR CLK2- B g FEEDALD:71 24 2DIR CLK3- B 575
u7-8 8 Us-B 8
FEEDAO 23 6 9 FEEDAQ 23 26 g
FEEDAI 22 |288 ZAB 97 I Do 10 FEEDAI 2 |288 2AB 57 I DO 0
£_{5p7 2A7 2 {7p7 2A7
FEEDA2 20 |50e 25 28 I D1 11 FEEDA2 0 |5R6 2ag |29 I D1 11
FEEDA3 J 1285 25 |22 | Z FEEDAS 3 1285 245 [0 | Z
FEEDA4 32 D2 3 FEEDA4 7 37 D2 3
2B4 2A4 |22 2B4 2A4 153
FEEDAS € 33 D3 4 FEEDAS 6 33 D3 7z
2B3 2A3 22 2B3 2A3 |22 :
FEEDAG 4|58 a5 |25 5 FEEDAB 3 e ans |35 E
FEEDA7 E3 Pt a1 38 D4 6 FEEDA7 3 |51 a1 |36 D4 6
D5 7 D5 7
D6 D6 5
20 20
PI74AVC164245A Lz 1 PI74AVC164245A L7 51
22 22
48 [— BUS STRB 23 48 [=— BUS STRB 23
——29 ——20)
10E XCLK 24 4 XCLK 74
25 75
U7-A CTLO 26 U5—A CTLO 26
K k'
vovz [ > 12 1188 1A8 (52 CTL1 2 Tvov3 [ > 12 i1pg 1A8 (52 CTL1 2
XCLK_A 117 1A7 |55 £ XCLK_A 1 g7 17
g CTL2 29 g 40 CTL2 29
CMDAO 5186 1AB [ STE % CMDAD 5186 1A6 |7 LIz 55
CMDA1 5185 1A5 [ | o CMDA1 185 1A5 4% | 5
CMDA2 5 |1B4 M 22 | CTL4/DIN 32 CMDA2 5|84 M g | CTL4 /DN 32
CMDA3 2 1183 1A3 5 | ShnrE =2 CMDA3 2 1183 1A3 (e | S PARE 33
CMDA4 /DINA 5182 1A2 5= | 34 CMDA4 /DINA 2182 A2 =5 [ 34
SPAREA 181 1A1 S5 SPAREA 1B1 1A1 S
FEE_MONITOR_A < 5 FEE_MONITOR_A < T3
— IDELAY 37 — IDELAY 37
- 38 - 38
39 39
+3.3V [ 40 +3.3V 40
R17 15.0k R16 20.0k
POWER ON SEQUENCE RESISTOR — J19 POWER ON SEQUENCE RESISTOR — J18
USE VALUE R = (1+BOARD #) * 5K FH12—40S-0.5SH USE VALUE R = (1+BOARD #) * 5K FH12-405-0.5SH
TO FEE INTERFACE BOARD 2 TO FEE INTERFACE BOARD 3
+2.5v [ >—-— +2.5v [ >——
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
>
M
P
+
U31
DS90LVO47ATMTC
QRST_C [ 2 N1 ouT1+ :Hg ;gsggf
C133 3 ouT1-
100nF IN2 ouT24 14 CLK5+
CLK_C [ o— 58 N3 oUT2- EB CLK5-
7 1 CLK4+
IN4 OUT3+
- e i —— T
10 QRST4+
OUT4+
+3.3V D—1EN oUT4- EB QRST4-
ENAF [ >— 1 ENAS [ >— 1
PI74AVC164245A QRST4+ § PI74AVC164245A QRST5+ §
WRITEA [ > QRST4- i i WRITEA [ >—m QRSTS- i .
25 o[o5F CLK4+ 5 25 Al nrE CLK5+ 5
20E o|20F
FEEDALO:71 24 2DIR CLK4~ B g FEEDAL0:71 24 2DIR CLK5—- B s
U10-B 8 U9-B 8
FEEDAD 23 26 9 FEEDAO 23 26 9
FEEDAI 22 28° Ao 27 I DO 10 FEEDAI 22 ]28% 208 27 I Do 0
FEEDA2 2; 986 2AG .;3 I D1 121 FEEDA2 28 286 26 ga I D1 1121
FEEDA3 FEEDA3 0
FEEDA4 7|25 2 32 | | D2 3 FEEDA4 7252 0% 132 | | D2 ® 13
6 33 7 6 33 7y
FEEDAS 283 A3 D3 FEEDAS 283 oA3 D3
FEEDAG 4 35 5 FEEDAB 4 35 5
=282 2A2 |2 2B2 2A2 |2
FEEDA7 3 36 D4 6 FEEDA7 3 36 D4 6
2B1 2A1 2 2B1 2A1 o
D5 D5
: 18
D6 g D6 19
D7 20 D7 20
PI74AVC164245A 2 PI74AVC164245A 21
22 22
48 [oe BUS STRB 23 48 [~ BUS STRB 23
——*€0 ——C0f
ok XCLK 24 110E XCLK 24
25 25
U10-A CTLD 26 Us-A CTLO 26
k' kK
TVDVE [ > 12 11pg 18 [-32 CTL1 2 TWOVS [ > 12 1188 148 (52 CTL1 27
XCLK_A a—{1B7 1A7 |5 £ XCLK_A 187 1A7 5 :
3 40 CTL2 29 g 70 CTL2 5
CMDAO 2186 1AB (3 oo % CMDAD =186 146 (3 i %
CMDA1 {185 1A5 | | 31 CMDA1 {185 1A5 [ | 1
CMDA2 = 1B4 1A4 37 | CTL4/DIN 37 CMDA2 5 |1B4 4 | CTL4/DIN 32
CMDA3 2183 1A3 e | S PARE 33 CMDA3 2 1B3 1A3 14 | SPARE 33
CMDA4/DINA 5182 12 5 | 3 CMDA4 /DINA >{182 1A2 (2 | 31
SPAREA 1B1 1A1 35 SPAREA 181 1A1 3z
FEE_MONITOR_A < 3 FEE_MONITOR_A < 38
— IDELAY 37 — IDELAY 37
- 38 - 38
39 39
40 40
+3.3V > +3.3V > I\/\/\/
R20 24.9k R1B 30.1k
L POWER ON SEQUENCE RESISTOR 1
POWER ON SEQUENCE RESISTOR — J21 USE VALUE R = (1+BOARD #) * 5K — J20
USE VALUE R = (1+BOARD #) * 5K FH12-40S-0.5SH FH12—405-0.5SH
+2.5v [ >—
TO FEE INTERFACE BOARD 4 o5y [ > — | TO FEE INTERFACE BOARD 5
> > > >
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
>
M
” TEST POINT STRIPS
U34 .
DSYOLVD4A7ATMTC FEEDBLO:7]
\__FEEDBO 1O 1O
QRST_D [ 2 1INt ouTH H2 qRSTIH s 210 XCLK_B 210
c134 ouT1- - NM——rrnR3 O CMDBO O
3 FEEDB3 4 J26 4 124
100nF IN2 14 CLK7 —FEEDR o] CMDB1 0
+ N B 5 5
5 ouT2+ EBCLK% FEEDBS =19 CMDB2 =19
CLK_D > ’ IN3 ouT2- —rrrpee 19 CMDB3 19
7 1 CLK6+ “—FEEDB7 =1 O CMDB4 /DINB 40
L IN4 OUT3+ (7 oike : o) SPAREB o)
- ouT3- -
10 QRST6+
OUT4+ |
R . OUT4- iB QRST6- —
T
ENBE [ > — ! N7 [ >— !
PI74AVC164245A QRST6E+ § PI74AVC164245A QRST7+ 2
WRITEB [ >— QRST6- ; i WRITEB [ > QRST7- i y
25 |58 CLKB+ 5 25 [ 50 CLK7+ 5
o|20E o|20E
FEEDBLO:71 24 2DIR CLK6- B g FEEDBLO:7] 24 2DIR CLK7- B g
v12-B : U11-B B
FEEDBO 23 26 0 FEEDBO 23 26 9
FEEDBI 227|258 208 27 | Do 10 FEEDB1 22288 208 [27 DO 10
FEEDB2 20 29 1 D1 1l FEEDB2 20 79 1 D1 1l
2886 2A6 |5 2B6 2AB
FEEDB3 g 30 2 FEEDB3 9 30 2
2 1285 2A5 |5 =285 2A5 [ z
FEEDB4 32 D2 3 FEEDB4 32 D2 3
2B4 2A4 2 2B4 2A4 [
FEEDB5 6 33 D3 4 FEEDB5 6 33 D3 4
2B3 2A3 [ : 2B3 2A3 |2 2
FEEDBG 1282 2A2 |32 2 EEEDBE 1 282 2A2 132 2
FEEDB7 3 36 D4 6 FEEDB7 3 36 D4 6
2B1 2A1 S 2B1 2A1
D5 D5 7
8 8
DB 9 DB 9
D7 20 D7 20
PI74AVC164245A 21 PI74AVC164245A 91
22 22
48 == BUS STRB 23 48 [.— BUS STRB 23
— 3 CLK 74 [ OloE XCLK 24
DIR o DR o
U12-A CTLO 26 U11-A CTLO 26
—_ K 7 2
TMOVE [ > 12_15g 148 (52 CTL1 2 TvOv7 [ > 12 1188 1A8 (32 CTL1 o
XCLK_B o187 A7 5 CIL2 9 XCLK_B o187 1A7 55 - 9
CMDBO =186 1A6 147 o2 % CMDBO +186 1A6 5 S 30
CMDB1 (185 1A5 [ | =1 CMDB1 185 145 4% | =i
CMDB2 1B4 1A4 | CMDB2 B4 1A4 |
CMDB3 2 183 1A3 (e | CIL4/DIN 3 CMDB3 2 183 1A3 e | CIL4/DIN 32
CMDB4 /DINB 5182 A2 45 I 5 CMDB4 /DINB >{1B2 1A2 (5 5
SPAREB 181 1A1 3E SPAREB 181 1A1 5
FEE_MONITOR_B < 5 FEE_MONITOR_B < 38
— IDELAY 37 — IDELAY 37
- 38 - 38
39 39
+33V [ 40 +33V [ I\/\/\/ 40
R22 34.8k R21 40.2k
POWER ON SEQUENCE RESISTOR — J23 POWER ON SEQUENCE RESISTOR — J22
USE VALUE R = (1+BOARD #) * 5K FH12—40S-0.5SH USE VALUE R = (1+BOARD #) * 5K FH12—40S—0.5SH
425y [ >— TO FEE INTERFACE BOARD 6 25y [ >— | TO FEE INTERFACE BOARD 7
> > > >
M n M wn
" o " P
+ + + +
c49 c58 c43 Cc41
100nF —Q —9 100nF 100nF —9 —9 100nF
I T I g
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REVISION RECORD

LTR ECO NO: APPROVED: DATE:
>
L)
-
+
U35
DSOOLVDA7ATMTC
ORST_E 2 i oUT1+ }g gsggf
C135 3 oUT1-
100nF l—'Nz ouT24+ |14 CLKg+
CLK_E [ o— B N3 ouTa- M2 CLkg-
7 1 CLK8+
IN4 OUT3+
— obTs 2 CLK8-
10 QRSTB+
oUT 4+
T
ENBB [ > —— 1 ENBS [ > — 1
PI74AVCI64245A QRSTB+ § PI74AVC164245A QRST9+ 2
WRITEB [ >— QRST8- i 7 WRITEB [ >— QRSTS- ; y
25 oloBE CLK8+ 5 25 [omr CLK9+ 5
o|20E 0|20E
FEEDBLO:71 24 2DIR CLK8- B E FEEDBIL0:71 24 2DIR CLK9- B f
U13-B 8 U14-B 8
FEEDBO 23 26 g FEEDBO 23 26 g
FEEDBI 22 1258 A I DO 10 FEEDRI 22 1585 Ao 27 I Do 10
FEEDB2 20 ]75¢ e [29 | D1 FEEDB2 207|504 e 22 | D1 1
FEEDB3 g 30 2 FEEDB3 ] 30 2
285 25 |5 285 2A5 |2 Z
FEEDB4 7 120a She 32 | D2 3 FEEDB4 7 |20a 32 | D2 3
FEEDB5 6 |83 a3 [33 D3 4 FEEDB5 8 {553 A3 [33 D3 y
FEEDB6 4+ |58y 243 |38 5 FEEDBG 282 2A2 (32 2
FEEDB7 3 |58 o |35 D4 6 FEEDB7 3 e orq |35 D4 6
D5 7 D5 7
z B
D6 g D6 E
D7 20 D7 20
PI74AVC164245A 5 PI74AVC164245A 5
22 22
48 [ — BUS STRB. 23 48 [ — BUS STRB 23
10| 10E XCLK 24 19[10E XCLK 24
1DIR 25 DIR o5
U13-A cTLO 26 Ul4—A CcTLO 26
Z K
TWoVE [ > 12 188 148 (3 CTL1 4 TWOVS [ > 2 i 1A8 37 CTL1 4
XCLK_B 187 17 |2 : XCLK_B 1B7 1A7 | :
CMDBO 2186 1A6 oo L2 2 CMDBO 3 1186 1A6 |40 CIL2 2
Cuost 285 1A5 | 3 Cuot =85 1A5 4L | 3
1B4 14 |23 | 1B4 a4 |22 |
CMDB3 3 g3 1A3 |43 | CIL4/DN % CMDB3 21183 1A3 (42 | CIL4/DIN 3
CMDB4/DINB 182 142 oo | e CMDB4 /DINB 182 182 |42 | 2
SPAREB 1B1 1A1 5 SPAREB 1B1 1A1 5
FEE_MONITOR_B <} 3 FEE_MONITOR_B < 3
IDELAY 37 — IDELAY 37
38 - 38
39 39
40 +33V [ 40
+33V [ AN/ R24 VVv 49.9k
R23 45.3k
— J27 POWER ON SEQUENCE RESISTOR — J29
POWER ON SEQUENCE RESISTOR FH12—-40S-0.5SH USE VALUE R = (1+BOARD #) * 5K FH12—-40S—0.5SH
USE VALUE R = (1+BOARD #) * 5K +2.5v [ >—
v2.5v [ D>—— TO FEE INTERFACE BOARD 8 TO FEE INTERFACE BOARD 9
> > > >
M n M wn
" N " o~
+ + + +
cB5 CB3 CB6 c90
100nF —Q —9 100nF 100nF —9 —9 100nF
| | \ | | \
J J
N ] I N ] Ik
CcB4 c74 c8g co1
100nF 100nF 100nF 100nF
\w }} 1)—"%‘\ \w }} 1)—"%‘\
~® PR ~® PN
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COMPANY:
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LTR ECO NO: APPROVED: DATE:
>
Le)
v
+
U36
D DS90LVO47ATMTC
QRST_F 2 N1 oUT1+ :‘]g ;gggmf
C136 3 ouT1-
100nF IN2 14 CLKI1+
6 0UT2+ 3 B CLKH-
CLK_F > ? IN3 ouT2-
7 1 CLK10+
IN4 OUT3+
- A — 1
10 QRST10+
oUT4+
e . OUTA- CB QRST10-
T
ENBO [ > — 1 ENBTT [ > — 1
PI74AAVC164245A QRST10+ § PI74AVC164245A QRST11+ 2
WRITEB [ >— QRST10- i . WRITEB [ >— QRSTN- i y
250 — CLK10+ 5 25 a5 CLK11+ 5
20F 0| 20F
FEEDBLO:71 24 2DIR CLK10- B E FEEDBI0:71 24 2DIR CLK11— B g
U15-B 8 U16-B g
FEEDBO 23 26 9 FEEDBO 23 26 9
FEEDBI 22 _|288 208 97 I Do 10 FEEDBI 22 |28 208 27 I D0 10
C FEEDB2 20 1556 a6 |29 | D1 1 FEEDB2 20 |55 2A5 129 | D1 [
FEEDB3 9 |one as |30 | 2 FEEDB3 9 |5pe a8 |30 | 2
FEEDB4 7 1580 oaa 32 | D2 3 FEEDB4 7 158a oan |32 | D2 3
FEEDB5 6 |5p3 a3 |33 D3 4 FEEDB5 6 |53 a3 [33 D3 4
FEEDB6 L3 e Ay [35 5 FEEDB6 L3N e ay 35 5
FEEDB7 3 |opt on1 38 D4 6 FEEDB7 3 |opt o 36 D4 6
D5 7 D5 7
g B
D6 g DB 9
D7 20 D7 20
PI74AVC164245A 5 PI74AVC164245A 5
22 22
48 [— BUS STRE 23 48 [— BUS STRE 23
——20) ——E9
0| 10E CLK 74 19|10E XCLK 24
DIR e DR 55
U15—A CTLO 26 U1B-A CTLO 26
— z k.
oVoviD [ > 12188 148 52 CTL1 27 oMoV [ 2188 1A8 (52 CTL1 2
XCLK_B o187 17 0 L2 e XCLK_B o187 1A7 0 CTL2 59
CMDBO o186 1A6 |57 CIL2 o CMDBO 186 1A6 |57 LIL2 %
CMDB1 185 1A5 | 3 CMDB1 5185 1A5 | =
CMDB2 1B4 104 |52 | CMDB2 1B4 1A4 |2 |
CMDB3 5 g3 1A3 {48 | CIL4/DN % CMDB3 2 83 1A3 (42 | CIL4/DIN 32
CMDB4/DINB 5182 1A2 5o | o CMDB4 /DINB 51182 1A2 52 | 33
SPAREB 1B1 1A1 =1 SPAREB 1B1 1A1 =
FEE_MONITOR_B < 22 FEE_MONITOR_B < 3
— IDELAY 37 e IDELAY 37
- 38 - 38
39 39
+33V [ 40 +33V [ 40
R26 VWV 54.9k R28 VVV 60.4k
POWER ON SEQUENCE RESISTOR — 435 POWER ON SEQUENCE RESISTOR — J36
USE VALUE R = (1+BOARD #) * 5K FH12—40S—0.5SH USE VALUE R = (1+BOARD #) * 5K FH12—40S—0.5SH
425V [ >— TO FEE INTERFACE BOARD 10 25V [ >— TO FEE INTERFACE BOARD 11
> > > >
M n M wn
" N " o~
+ + + +
c103 o3 cin4 108
100nF —4 —9 100nF 100nF —9 —9 100nF
N 1 Nt i
96 92 105 107
100nF 100nF 100nF 100nF
\w }} 1)—"%‘\ \w }} 1)—"%‘\
~® PR ~® PN
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