1 2 3 4 5 6 7 8
P?
5569115-1 5556926-1
e
PAIR 1 2
PARR 2 [¢
SER/DES CONNECTOR | s aft o - V’f' RVSP FVsP VOO
B > FVIN i
oace 4 R F. .. = 3o - [ 1 v s ]
T RVT2N sglY T W e Toe T2 T VION PIED I 2 L l L L o o Lo
EE| . i i R? maaurlmv muuurlmv To00uF /10v
il I I I 5 o V3.3 2.5V REGULATOR
= BT = = = = = 28 Al7» - V2.5
P2 - 1 g7 fo 2 = = = = = R w» 7
AMP-104069-6 N RETEN o P T T
— ! . 1
Lo ——————— = 1 Lo Tore A | Lo e L
=l 0 i gszn | % ey s
| —C MMBD1501
Eo /o E Fvi2p = = = = =
= RVI2P V1P
# B R Woeoiso1 4 I I Tpgl;, q’
Eo i .
= i ; — VME FPGA CORE SUPPLY Vi 2 VME
FRONTBUS CONNECTOR | FE8Zot—— Bo | Lol Lo Lo L Rk
Fo o] =8 . }E e Im, == % o :
3 23] de e N el e
fﬁ 3 [ =an = = = = = i JJ oo lZZBuF/HﬂV i%zmummv —L“ J—“
= o e s o oo
[ — DéIF(max):SUUmA = = % % I
e — MHBD 1501 = = = = = = =
Fo X VEE_A RV3.3 . e VT2MAIN
6.5V DC 3 [ %
Feoo—— g2
il |
%ﬁij‘ i”’ jz/:;ur "L“ &? e J: mﬂau:/mv ‘L maaurlmv lzzmummv izzmummv '—L“’ '—L“
—oso— an Igz - 320 i ooy o
==l L I
o o BOARD == - o Ea — = L as L L
— LRy _AUx1_P L
= 500mA ma -
AUX INTERFACE RJ-AUXTN nh nex L MAIN FPGA CORE SUPPLY
et LRy AUxo_P
HTSW-112-09-G-T-RA ———|RJ_AUXO_N
| — G
2 SD_TX_OUT_P TP? TP? TP? TP? TP? TP? TP? TP? TP? TP? TP? TP?
SD_TX_QUT_N [ A A
SD_RX_IN_P
SD_RX_IN_N VME_DATA(31:0)
oot . VME_DATA(31:0
FB_EXT_UOR VVE-LWORDN ‘ Te? TP7
e FB_EXT_LED VME_ADDR(31:1 SRS oo
- FB_SPARE(2:0) Ve L
VME_AM(5:0 =
FB_EXT_STRB VME_IRO_NCT: 1)
FB_EXT_RNW VME_TRO_NCT: 1
LE0RT.0) FB_EXT_ADDR(T:0)
oy FB_EXT_DATA(S:0) Do
LoD FB_EXT_CLK(1:®) .
VME_WRITE_N
X 021:0) VME_DTACK_N
R VAT VME_AS_N
= VME_TACK_N
N
p? SPARE2_IN_N LA I
WATING SURFACE Ve SPARE2_IN_P -
/Z%% ’78PAEE2,SHIELD .
G le; RV3 .3 RVSP RVSP HARTING-02-01-160-21
5 CHAN_IN_9_P - - T
e 5 a -
0/79 24 - w B | \E | MeLK
FE INPUT CONNECTOR B “ . | e T = 1so
73 aot+—P : | N | "o
G B CHAN_IN_8_P N = et
2 X CHAN_IN_8 N — H RESP N
G B SHIELD_8 — L, |
7 2 | |
N VME_GAP_N ‘ 3 8 =
b e a— ST VME_GA_N(4:0 SN0 ] € e
[ s > SHIELD_T S H
P e - 3 3
o "o : ; 5
o ot nD : ; 3
G 3 CHAN_IN_6_P Lo O : o B8
% it CHAN_IN_6_N a Y
Gt B SHIELD_6 1 - T -
w9 R | —b VME_SYSFAIL_N - N
oo o] _ N
T wh [ — CHAN_IN_5_P VME_BERR_N
CHAN_IN_5_N VME_RESET_N
EY o—FH—P SHIELD. S VME CONNECTORS
" 5% N et FRONT PANEL LED
" e = w%e—*{} VME_BOC_I10(23: 0) s VHE_BOC_[0(22:0) oM 22)(22 VHE_BOC_[0(23:0> [ P2
K B Emm,m,:,z LORN I JRED o HARTING-02-01-160-2101
& gt _IN_4| 4 ) Ry
G 7 SHIELD_4 : o
81 1 =
i N 3
o e | : —=
o= SHIELD-3 o A i B : H
O/s%é s - Re—h T | |
i up— Rt al | :
s sot— P N mm— :
d—mo— wo— CHAN_IN_2_P (R 3
v CHAN_IN_2_N 3| o
e 2 SHIELD_2 3 1
o5 3 3 -
oo il Sl —P ﬁ_—‘L: H 3
w e R 3
7%:/5@ == SHIELD-T GRN  Fpoa ReaDy || [ p B =
75 ZS?J GRN v3.3
(Y b GRN vee_a T = =
g 5 CHAN_IN_0_P GRN v3.3 e
o 2 CHAN_IN_B_N POWER OK i
o 1 SHIELD_® + -
e MAIN_LED_QUT (25 ;) pu—tiitiDENE0
a0o100s8R SPARET_IN_N LVME_BUSY
ol 1 SPARET_IN_P FPGA_READYf—————
= “ SPARE1_SHIELD VME_LED_QUT(3 @)ttt
POMER_OK_N
i po
Y.00.250 NTN CC_OUT_N 23| :
CC_OUT_P 2 fieer ood-
CENTER CONTACT S THS : ol Engieer
REPEATER OUTPUT P DAC_OUT 0P TCK ooz — Jnossph
-0uT_0- 00 B Drawn Byt 1 CYCLOTRON RD
£PY .00, 250.NTH 01 : o2 i jososh BERKELEY, CA 384720
N ;:i? oo D CHK: TITLE SIéE
ANALOG DAC OUTPUTS B
. e L RIS SCHEMATIC DIGRAM,
7x2 Header GRETINA - 10 CHANNEL DIGITIZER
= JTAG CONNECTOR MFG ENCR CHK: TOP REV 4.1
Changed by: Date Changed: Time Changed:QA CHK: REV: ) Page:
noseoh Trurday. Sopt orber 4, 2008 10:0418 on 4.1 OWG NUMBER: 31Y334 :
1 2 3 4 5 B 7 8




FB_EXT_LED RETURNS ON FB_INT_SPARE(2)
FB_EXT_WOR RETURNS ON FB_INT_SPAREC1)

CLOCK _FAN_OUT AUX_10(21:0) <> ozrs AUX_I0
clock_out (19:0) EXT_CLK5Q(1:0) [Commmsmf EXT_CLKS0( 1:0)
CLOCK_0UTC19:0)
AU DOUTC10:0)
cLock o) AUXDINGI10:0)
EN_avEA RX
u? ENADGATX

ENZAUX2BRX
ENZAUXZB T X
X2 RX

FB_SP_DP(1+0) < S=—————sm{FB_SP_DP(1:0) FB_INT_DP(|
_EXT_ <> FBEXT. 3_INT_
FB_EXT_WOR FB_EXT_WOR FBLINT. XC355000-5F G900

— T
_EXT_| FB_EXT_LED FB_INT_LE ;EN?AUXZD?PX
FB_EXT_LED <>——— CLRI00_0UTC0)

FB_SPARE (2 0) < ommmmml FB_SPARE(2:0) FBLINT_SPAREC AUX_DDUTC10:0) ® CH_EXT_CLKS0 |~ ] CH_EXT_CLKSO

FB_EXT_STRB < >——————{FB.EXT STRE FB_INT_STRB AUXDINC 10:0)

FBLEXT_RNW <>—————FB_EXT_RW FB_INT_S EN_AUA_RX
FB_EXT_ADDR (70 y<_>——————==lFB_EXT_ADDR(7:0)  FE_INT_ADCR(T o or10

P10 CAUX2E
FB_EXT_DATA (910 y<>——————waFE_EXT_DATA(S:0)  FB_INT_DAT! o N_AUXZE. FIF0_our (25 22)
FBLEXT_CLK(1:0)<_>—————=FB_EXT_CLK(1:0)  FB_FPGACLK(1:0) m—f] FB_CLKSOC:0> - A FIFO_OUTC31
SYSTEN CLOCK FB_LED

FIFo_0E|

SERDES_RCLK [——] SERDES_RCLKSO FB_SPARE(2:0)

FB_CLKOUT_EN |———————— FB_STRE ENZAUXIFTX FIFO_RCLK(1

FB_SP_DPLEN
A 0C A0 0) FBRW FIFO_DATA(35:0) 1F0_INC35:0) FIFO_S
SHIECD ADC_DATA(12:0) FB FBADDR(7:0) FIFO_MCLK(1:0) TFO_MCLK(1:0)

ENCAIF Tk

PRt

FBoATA(S: ) FIF0_VEN Fir0.ven
soc i p cHoour_p i
ADC_CLK_N CH_ADUT_N | I SYS_CLKSA(! ' 0) [ et FB_CCLK( 1 :0) SYSTEM CLOCK FIFORT RT+
FBLCTRLT NN
ANALOG_FE_1 L ey p-cuaur e FiFo.RS iro s
FRONT _BUS_BUFFER i FIFO_PRS FiFo_pRs

CHAN_IN-  ADC_MID_OVR(1:0) FB_DATA_DIR
CHANCIN+ FBIDATAZEN_N
SHIELD

ADC_DATA(13:0) . FIF0
FB_CTRLODIf
FBLCTRLOEN_N

& CH_AQUT_P

N CHIAOUT N |- FB_CTRLI_DIR

ANALOG_FE_1 FRICTRLI NN

ADC_MID_OVR(1:0)

FIFO_FF_N(1:0)

S ADC_DATA(13:0) ADC_HMID_OVR_0(1°0) FIFO_REN_
ADC_DATA_O(13:0) FIFO_RCLKN(1:0)
ADC_CLK_P CH_AQUT_P

e Rocelkoh CHZAOUT N[~ VME_INTERFACE
13849
ADC_DATAL1(13:0) LVHE_DATAC31:0) LV DaTac31:0) PONEROK N [———————"> POWER _OK_N

ADCHID_OVR_1C1:0) FIFO_0E
ANALOG_FE_1
LVHEZADOR( 3110 CVHERDOR( 1O

CHANIN-  ADC_MID_OVR(1:0) VHE_DATAC21:0) VHE-MTAG1 O
i ADC_HID_OVR_2(1:0) DHM_CS_IN(2:0) DHM_CS_0UT (2:0) VHE_DSIN VNEZDS 1N
ADC_DATA(12:0) DHF_RN_IN DM RN OUT VHE DSON
ADC_DATA_2(12:0) DHH_STRE_IN DHMSTRB_OUT VHE_WRITE_N
DHH_LACK OUT DHMZCACKZIN VHEDTACK_N
ADC_CLK_P CH_AQUT_P
ADC CLr

KN CHIAOUT N |- ADC_HID_OVR_3(1:0) BeE-pRoBITS.0uT WEADR(Z1 1)
LuoRD.
ANALOG_FE_1 ADC_DATA_3(13:0) BEE PRGN BuT wg sy
- - VHE_AS_N
ONE_IN

CHANIN-  ADC_MID_OVR(1:0) ADC_HID_OVR_A(1:0) i DCFRST_N_our VHEGANCA.0)
CHAN TN+ HONITOR_STATUS(5:0) ECAP.
SHIELD ADC_DATA(13:0) ADC_DATA_4(13:0) [l MONITOR_STATUS(S: 0)
SERTAL_NUIBER (1 1:0) SERIALAUEER N 1:0)
SPARE_PIN(4:0) SPARE_PIN(A! VHE_TACKOUT_N
DC_CLK P CH_AQUT_P ADC_HMID_0VR_5(1'0) VHEIACKIVN
ADCZELKTN CHZAOUT N [— LVHE_[RO_OUT(2:0) LVHE_[RO_IN(2:0) VHE_TACK
ANALOG.FE_ 1 ADC_DATA_5(13:0) LVHE_TRO_N_0UT LVHE_ROCN_TN eI
-TE- CLKSO_IN MAIN_CLKSD
ADC_HID_OVR_6(1:0) AUX_CLKSO_ IN| VHE_BERR_N
CHAN_IN-  ADC_MID_OVR(1:0) SD_CLKSD
ADC_DATA_6(13:0) VHE_RESET_N
ADC_DATA(13:0) HUX_CLKSD VHE_STSFAILN

ADC_MID_OVR_7C1:0) LyME B
ADC_CLKP CH_AQUT_P FPGA_READY
ADCZCLKTN CHOAOUTIN ADC_DATA_7(13:0) VME_LED_OUT(3:0)

CLK MUX_SEL(

ANALOG_FE_1

ADC_MID_OVR(1:0) ADC_DATA_8(13:0)
ADC_DATAC13:0) LED_OUT_N(25:0) {>MAIN_LED_OUT(25:0)
ADC_HID_OVR_S(1:0)
P2_I0(23:0) VME_BOC_10(23:0)

L

lﬂl

ADC_HID_OVR_8(1:0)

ADC_CLK P CH_AQUT_P |— ADC_DATA_S(13:0)
a—] ADC_CLK N CHIAOUT LN DAC_0ATA
0uT_0(7:0)

ANALOG_FE_1 SPARE!IN | A M: cr B BAE-BH-8-

- freivia
AN P
CHAN_IN- ADC_MID_OVR(1:0) " >_AINI _N RJ_AUXB_DOUT RJ_AUXO_DOUT
HAN TN SPARET _SHIELD>———] RU_AUG-DIN RIZAUXQDIN
SHIELD ADC_DATA(13:0) ceoma € ISP_AIN2_P RJ_AUXO_DIR RJ_AUXO_DIR
- - ISPIATNZZN
Ry_AUXI_DOUT 210Ut
MR AT SPAREL-IN-N ReOUN N RAN B RIAGH B VOLTAGE_TEMP_MONITOR
_LocAL_LE
ANALOG_FE_1 POVER_OK

HAIN_FPGA_TEST_0UT(15:0)
SPARE2_IN_P _PEFI1:0) TEST-OUT(15:0) W_FAULT N

CHANIN ADCMID_OVRC110) .
HAN_ TN+ 3 OV_FAULT_N
AL AOCDATACI30) So_Lock

BT Le

- _Rx L

AL p cuaurp x 501 1 So_RUOATAL 1700

ABEER Fitwvia] BB w700 TEMP_FALLTIN

SPARE2_IN_N

ANALOG_FE_1 ATV FPOR TErP_FAULTZN

TEHP_FAULTO_N

HAN_IN-  ADC_MID_OVR(1:0)
LINe

DrCoAT T
HOCDATACIS:0) TRANSMIT _CLK REFCLKSO

e oo
: s Riew R —d R e Vi en-xr-cuso 0 oo

ANALOG_FE_1 PeHc) SOLRCLKLIN  ROLKSO_oUT
e ey TE2 sioxo vl
LAl i e SD_RX_DATA_oUT(17'0) SEL_CLKT SYS_CLKSO_OUT ——] SERDES_RCLKSE

LOCAL_LE RECOVERED_CLK
RPVDN+

Locks

SD_RX_IN_P
SDZRXZINLN

SERTAL_DESERIAL

SERDES RCLK ROUTES TO FB BLOCK

w
HCIOOEPT2ID p?
Her | CONN_10X2

i
FB_CLKS0CO> [ J>‘ ] srs_0LK50CI> NC
FB_CLK50C1> D%w el RJ_AUXO_DOUT

. RJ_AUXO_DIN R
o RUAUXODIR RJ_AUXO_N

p?
CONN_10X2

RJ_AUXO_P

BYPASS CAPS FOR MAIN FPGA

S 1 PR I P R PR
PP R

RJ_AUX1_DOUT
RJ_AUX1_P
RJ_AUXI_DIN

RJ_AUXIDIR RJ_AUXT_N

tEngineer:
njosoph

‘ I CYCLOTRON RD
Drawn by BERKELEY, CA 34720

niosegh
R&D CHK: TITLE !

- SCHEMATIC DIAGRAM,
POC CTRL CHK: GRETINA - 10 CHANNEL DIGITIZER
MFG ENCR CHK: BOARD BLOCKS

Changed by Date Changed: Time Changed QA CHK: REV ] Page:
ged by 9 ! g 31| DWG NUMBER: 31Y334 | e9

Jnjoseph Vednesday, April 25, 2007 12:03:14 pn

3




HZ08056471R-10
HZO8O5E601R-10

1

I i 11
JLodol L Lol o

57{%71@792 m{csmzz €576,
ADC_MID_OVR(1:0)

1> ADC_DATAC13:0)

Us5
3 +vs1 AD812AR

AD8138ARM —
2 ol MSoPg 11AIN

EADIPNY
o PIPELINE avas
’L 1 : 22Vpp = +/- FS 12|AIN* BUF ADC DIGITAL ! PE ‘ RES_ARRAY _
> CH_AQUT N FREQ(3dB) = 5OMHz ERROR
P

5 | ENCODE CORRECTION| RN26
47

us6

5 R239

N2 332 LOGIC ‘
R235 6 s A AN qp 5| ENCODE # 0 ‘
N
CHAN_IN+ >t ‘
R243 866 i ot ‘
[

VREF
[ > CH_AOUT_P

R391
DNL

(LsB—

c1
l;ﬂ[i :
ce
31
=
1] cse3 <

EEEREEG B

RES_ARRAY_8

ADBB45AS0-105

R253 4.7pF

G A 17<L

FREQ(3dB) =

V10N

LVPECL CLOCK SIGNAL C1139

ADC_CLK_ P[> — F

ADC_CLK N> '+

R368
Differential pair controlled impedance of 100 ohm. . 47.5

AD8138 GAIN CHAN
0,25 0 o

0.75 1-9 (SEG Fngineer:
: : Hargd“(aver L B N L

e 1 CYCLOTRON RD.
These GND pads are to be used for a GND trace between snalog channels. H;jdwgver J BERKELEY, CA 394720

This GND trace does not have to be continuos. It can start and stop.

Place track on both sides of the PCB. R&D CHK TITLE

Use as wide a track as reasonable for the layout constraints.

e e ) E 810 L0 1
O mOom omotee 0C CTRLC OO SCHEMATIC DIAGRAM,
— GRETINA - ANALOG FRONT END

Changed by: Date Changed: Time Changed QA CHK: REV] Drawing Number |

Jmgoseph Wednesday, April 25, 2007 12:14:38 pnm

— E-0224040
g E-020x040
g E-020x040
g E-020x040

G203
Gzt
Y
o8]

2




2

HZ08056471R-10
HZO8B5E601R-10

1

i 11
LIIT Lol o

52%[{352{(35282 CSSICSSUZ €548,
ADC_MID_QVR(1:0)

1> ADC_DATAC13:0)

Us2
3 +vs1 AD812AR

AD8138ARM —
2 o MSoPg 11AIN

512 N2
! PIPELINE avas
M T ) 2.2Vpp = +/- FS AN BUF ADC DIGITAL s RES_ARRAY..
> CH_AOUT _N FREQ(3dB) = 50MHz ERROR
P

5| ENCODE CORRECTION|

Us3

5 R228

N2 332 LOGIC
R222 5 > AANA 4P & |ENCODEH

N,
_ o
CHAN_IN+ . S 4 e VREF L
DNL > CH_AOUT_P (LSB)

e c
[t

RES_ARRAY_8

AD6645AS0-105

R226 4.7pF

G 17<L

FREQ(3dB) =

LVPECL CLOCK SIGNAL c1141

ADC_CLK_ P[> — F

ADC_CLK N> '+

R370
Differential pair controlled impedance of 100 ohm. . 471.5

AD8138 GAIN CHAN
0,25 0 o

0.75 1-9 (SEG Fngineer:
: : Hargd“(aver L B N L

iL D by 1 CYCLOTRON RD.
These GND pads are to be used for a GND trace between analog channels. H;jdw‘(’jver g BERKELE\( ; CA 9472@

This GND trace does not have to be continuos. It can start and stop.

Place track on both sides of the PCB. R&D CHK TITLE

Use as wide a track as reasonable for the layout constraints.

e e ) E 810 L0 1
O mOom omotee 0C CTRLC OO SCHEMATIC DIAGRAM,
— GRETINA - ANALOG FRONT END

Changed by: Date Changed: Time Changed QA CHK: REV] Drawing Number |

Jmgoseph Wednesday, April 25, 2007 12:14:38 pnm

E-022x040

5 e-020x000

eal

g £-022040
4' £-022x040

D

A
—
o

o W

—O00

=8
=%

2




HZ08056471R-10
HZO8B5E601R-10

1

T il
SERERERYD Lol L

ca782| ca122| cd822| cAagt2| c4Ts2| CcaTie| c4T32| caTT2| c4gee 486;| C4BS,| C4B8y| CABTp| 0523, C4g4,

— = ADC_MID_OVR(1: )

1> ADC_DATAC13:0)

u4s
Us0
K +vs1 AD812AR

AD8138ARM —
2 o MSoPg 11AIN

o PIPELINE avas
’L 1 : 22Vpp = +/- FS 12|AIN* BUF ADC DIGITAL [ a3 ‘ RES_ARRAY _
> CH_AQUT N FREQ(3dB) = 5OMHz ERROR

$P 5| ENCODE CORRECTION|

5 R202
N2 332 LOGIC

R138

5 T2 - AANAN—= $P 5| ENCODE# ) ‘ ‘
iy
Nt ‘
CHAN-IN R213 866 4 o ]
\

VREF L
S > CH_AQUT_P (LSB)

c483 ¢l
! c2
1 c4a76

RES_ARRAY 8

AD6645AS0-105

4.7pF

FREQ(3dB) =

LVPECL CLOCK SIGNAL
ADC_CLK_P[>

ADC_CLK N[>

Differential pair controlled impedance of 100 ohm.

AD8138 GAIN CHAN
0,25 0 o

s 0.75 1-9 (SEG) Engineer: L BNL
jv ;L DH“M Yaverb : 1 CYCLOTRON RD.
These GND pads are to be used For a GND trace between analog chamnels. H;jdwj‘:ver ’ SERKELEY, LA 9A7e0

This GND trace does not have to be continuos. It can start and stop.

Place track on both sides of the PCB. R&D CHK TITLE

Use as wide a track as reasonable for the layout constraints.

e e ) E 810 L0 1
O mOom omotee 0C CTRLC OO SCHEMATIC DIAGRAM,
— GRETINA - ANALOG FRONT END

Changed by: Date Changed: Time Changed QA CHK: REV] Drawing Number |

Jmgoseph Wednesday, April 25, 2007 12:14:38 pnm

ge-02zx04

()"\

= £-022040
= £-022040

N

g £-022040

N

ot
&z

2




HZ08056471R-10
HZO8B5E601R-10

1

i 11
LIIT Lol L

41?[{341{(34182 msimswz c452,
ADC_MID_OVR(1:0)

1> ADC_DATAC13:0)

u4s

3 [Hel#Vs, AD8124R u4r
i AD8138ARM —=

2 MSOPg 11/AIN

e
PPN
! PIPELINE avas
’J/@L T ) 2.2Vpp = +/- FS AN BUF ADC DIGITAL s RES_ARRAY..
> CH_AQUT N FREQ(3dB) = 5OMHz ERROR
0 gp 5 | ENCODE CORRECTION|
5 RIS

HIN2 332 LOGIC
e AN P 6| ENCODE

6 N
- [
CHAN_IN+ » . 4 o VREF L
DN {>CH_AQUT_P (LSB)

I :
Lyt

R186

RES_ARRAY_8

AD6645AS0-105

S

FREQ(3dB) =

LVPECL CLOCK SIGNAL C1145,

ADC_CLK_ P[> — F

ADC_CLK N> |+

R374
Differential pair controlled impedance of 100 ohm. . 4715

AD8138 GAIN CHAN
0,25 0 o

0.75 1-9 (SEG Fngineer:
: : Hargd“(aver L B N L

iL D by 1 CYCLOTRON RD.
These GND pads are to be used for a GND trace between analog channels. H;jdw‘(’jver g BERKELE\( ; CA 9472@

This GND trace does not have to be continuos. It can start and stop.

Place track on both sides of the PCB. R&D CHK TITLE

Use as wide a track as reasonable for the layout constraints.

e e ) E 810 L0 1
O mOom omotee 0C CTRLC OO SCHEMATIC DIAGRAM,
— GRETINA - ANALOG FRONT END

Changed by: Date Changed: Time Changed QA CHK: REV] Drawing Number |

Jmgoseph Wednesday, April 25, 2007 12:14:38 pnm

E-022x040

5 e-020:00

[al

= £-022040

a

g £-022040

A
—
O
o W
——

=%
o3

2




HZ08056471R-10
HZO8B5E601R-10

1

i 11
LLIT Lol Lo

38?[{338{[33852 C}Siﬁﬂ 5p| €382
ADC_MID_QVR(1:0)

1> ADC_DATAC13:0)

42

3 [HeltVs. AD812AR u43
i AD8138ARM —=

2 MSOPg 11/AIN

SN 2
PIPELINE L2
2.2V - +/- FS BUF DIGITAL RES_ARRAY
R153 866 ' : ® 12AIN e ERROR | B ‘
— 1> CH_ADUT N FREQ(3dB) = 50OMHz
P

5| ENCODE CORRECTION| RNTS
a7

5 R166

(LsB—

c1
ce
31
=
c270 <

N2 332 LOGIC ‘
R163 6 W A AN 3P 5| ENCODE # 0 ‘
il
CHAN_ IN+ [>—— ‘
RITT 866 4 o1 ]
[

VREE
B {>CH_AQUT_P

ONL

EEERLERE

RES_ARRAY_8

AD6645AS0-105

lg

FREQ(3dB) =

LVPECL CLOCK SIGNAL c1147

ADC_CLK P[> — F

ADC_CLK N> |+

R376
Differential pair controlled impedance of 100 ohm. . 47.5

AD8138 GAIN CHAN
0.25 0 o

P63 0.75 1-9 (SEG Fngineer:
L L : : Hargd“(aver L B N L

iL D by 1 CYCLOTRON RD.
These GND pads are to be used for a GND trace between analog channels. H;jdw‘(’jver g BERKELE\( ; CA 9472@

This GND trace does not have to be continuos. It can start and stop.

Place track on both sides of the PCB. R&D CHK TITLE

Use as wide a track as reasonable for the layout constraints.

e e ) E 810 L0 1
O mOom omotee 0C CTRLC OO SCHEMATIC DIAGRAM,
— GRETINA - ANALOG FRONT END

Changed by: Date Changed: Time Changed QA CHK: REV] Drawing Number |

Jmgoseph Wednesday, April 25, 2007 12:14:38 pnm

E-022x040

g £-022040

O')

g £-022040
= £-022040

A
—
O
o W
—00

2




HZ08056471R-10
HZO8O5E601R-10

1

i 11
LLIT Lol Lo

31{&@9:]7;&12 czz{msz €337,
ADC_MID_OVR(1:0)

1> ADC_DATAC13:0)

U39
3 [orlevs angiem

AD8138ARM —
2 o MSoPg 11AIN

! PIPELINE avas

’L 1 : 22Vpp = +/- FS 12|AIN* BUF ADC DIGITAL ! a3 ‘ RES_ARRAY _
L > CH_AOUT_N FREQ(3dR) - 50MHz FRROR

5 o155 P 5| ENCODE CORRECTION| RNIT

L 5] 471
7is ; 7 N gp 6| ENCODE Loere ‘ ‘ ‘ ‘ ]

CHAN_ IN+ [>——————— s Jert
e > CH_AOUT_P

u40

— ‘ A
(LsB) | Ry

L‘ TZB - : Y
ce P

31 A

c329 &5 | RES_ARRAY_8

AD6645AS0-105

FREQ(3dB) =

LVPECL CLOCK SIGNAL tws1

ADC_CLK_P> — |

B
ADC_CLK N> |

R378
Differential pair controlled impedance of 100 ohm. . 47.5

AD8138 GAIN CHAN
0.25 0 o

P61 0.75 1-9 (SEG) Engineer . L,BFQL

7
L DHaroLd Yaverb : w CYCLOTRON RD ,
These GND pads are to be used for a GND trace between analog channels. H;idwy’jver g BERKELEY ) CA 9472@

This GND trace does not have to be continuos. It can start and stop.
R&D CHK TITLE

se as wide a track as reasonable For‘ theEXLaamgpoLZt #cwomstr‘aimts‘
O O QD) Exariple H2 DOC CTRL CHK SCHEMATIC DIAGRAM,
MG INGE CHE GRETINA - ANALOG FRONT END

Changed by: Date Changed: Time Changed QA CHK: REV] Drawing Number |

Jmgoseph Wednesday, April 25, 2007 12:14:38 pnm

g e-0ezutan
g e-022040
—{E-022x040

N

=5 £-022x040

ul

o8
-

2




HZ08056471R-10
HZO8B5E601R-10

1

i 11
LLIT Lol WL

2s{czs7:]iczmz sticmz C266,
ADC_MID_OVR(1:0)

1> ADC_DATAC13:0)

u33
3 +sz AD812AR

AD8138ARM —
2 o MSoPg 11AIN

! PIPELINE avas
’L 1 : 22Vpp = +/- FS 12|AIN* BUF ADC DIGITAL ! a3 ‘ RES_ARRAY _
L > CH_AOUT_N FREQ(3dR) - 50MHz FRROR
P

5| ENCODE CORRECTION| RNT1
a7

U34

5 R129

HIN2 332

RI27 16 o AAN qp 5| ENCODEH 0 ‘ ‘
™
CHAN_ IN+ > ‘
R141 866 4 ol ‘
[

VREE
B {>CH_AOUT_P

DNL o1
] cees s
c2
31
c256

RES_ARRAY 8

AD6645AS0-105

g8

FREQ(3dB) =

LVPECL CLOCK SIGNAL C1151

ADC_CLK P[> — F

ADC_CLK N> '+

R380
Differential pair controlled impedance of 100 ohm. . 41.5

AD8138 GAIN CHAN
0.25 0 o

0.75 1-9 (SEG Fngineer:
: : Hargd“(aver L B N L

s 1 CYCLOTRON RD.
These GND pads are to be used For a GND trace between analog chamnels. H;jdwgver J BERKELEY, CA 394720

This GND trace does not have to be continuos. It can start and stop.

Place track on both sides of the PCB. R&D CHK TITLE

Use as wide a track as reasonable for the layout constraints.

e e ) E 810 L0 1
O mOom omotee 0C CTRLC OO SCHEMATIC DIAGRAM,
— GRETINA - ANALOG FRONT END

Changed by: Date Changed: Time Changed QA CHK: REV] Drawing Number |

Jmgoseph Wednesday, April 25, 2007 12:14:38 pnm

g E-020x040
g E-020x040
g £-022x040
g E-020x040

d—=o8]
ot
=%
=8

2




HZ08B5G471R-10
HZO8O5E601R-10

1

I i 11
AR Lol WL

2@%[{319{[22512 D23IC2292 €230,
ADC_MID_QVR(1:0)

1> ADC_DATAC13:0)

u30
3 +vS1 AD812AR

AD8138ARM —
2 o MSoPg 11AIN

o PIPELINE avas
2.2V - +/- FS BUF DIGITAL RES_ARRAY
R75 866 ! : % 12AIN Anc ERROR [ B
> CH_AOUT_N FREQ(3dB) = 50MHz
p

5| ENCODE CORRECTION| RNG
47

us1

5 R108

LOGIC

Ri02 gg 7 AR P 5| ENCODE ‘ ‘ ‘
CHAN_ IN+ [>——— i ‘

VREF
B > CH_AOUT_P

LAt
<

(LsB— | et

1 mirmm = ‘ Ji\/\”f
c2 2

= 2! ?EJS\;\?/A 8

c221 <L SARRAT

ADBB45AS0-105

FREQ(3dB) =

LVPECL CLOCK SIGNAL
ADC_CLK_P[>

ADC_CLK N[>

Differential pair controlled impedance of 100 ohm.

AD8138 GAIN CHAN
0,25 0 o

0.75 1-9 (SEG Fngineer:
: : Hargd“(aver L B N L

e 1 CYCLOTRON RD.
These GND pads are to be used For a GND trace between analog channels. H;jdwcher J RERKELEY ; CA 94720

This GND trace does not have to be continuos. It can start and stop.

Place track on both sides of the PCB. R&D CHK TITLE

Use as wide a track as reasonable for the layout constraints.

e e ) E 810 L0 1
O mOom omotee 0C CTRLC OO SCHEMATIC DIAGRAM,
— GRETINA - ANALOG FRONT END

Changed by: Date Changed: Time Changed QA CHK: REV] Drawing Number |

Jmgoseph Wednesday, April 25, 2007 12:14:38 pnm

g £-022040

—
o E-D22xD4D

0 £-022x040
— E-022x040

P41

11171

2




1

HZ08056471R-10
HZO8B5E601R-10

I i 11
JLodol L Lol L

mimsz:]imssz ms{mxz Ci61,
ADC_MID_OVR(1:0)

1> ADC_DATAC13:0)

125

u24
u2s
3 +vS1 AD812AR |51

AD8138ARM : — 50
2 ol MSOP8 11IAIN 49

A BPNS
B PIPELINE 2 avas
’L T ) 2.2Vpp = +/- FS AN BUF ADC DIGITAL n P RES_ARRAY..
%
1> CH_AQUT_N FREQ(3dB) = 50MHz ERROR -
P

5 RS1 5| ENCODE CORRECTION| — 1/ [44

LY. S gp 6| ENCODE Loeie a0
9

B {
CHAN_IN+ [>——— 0 -
b > CH_ADUT_P

(LsB)— g 126

C1
V| oo c
c2
=] 31
cl49

FEFSE b B

z
l l Xi d ADBGA5AS0- 105

RES_ARRAY_8

FREQ(3dB) =

LVPECL CLOCK SIGNAL L1155,

ADC_CLK_P> — }—

B
ADC_CLK N> |

R384
Differential pair controlled impedance of 100 ohm. . 41.5

AD8138 GAIN CHAN
0,25 0 o

0.75 1-9 (SEG) Engineer: | BNL

Harold Yaver

e 1 CYCLOTRON RD.
These GND pads are to be used For a GND trace between analog channels. H;jdwcher J RERKELEY ; CA 94720

This GND trace does not have to be continuos. It can start and stop.
R&D CHK TITLE

se as wide a track as reasonable For‘ theEXLaamgpoLZt #cwomstr‘aimts‘
O O QD) Exariple H2 DOC CTRL CHK SCHEMATIC DIAGRAM,
MG INGE CHE GRETINA - ANALOG FRONT END

Changed by: Date Changed: Time Changed QA CHK: REV] Drawing Number |

Jmgoseph Wednesday, April 25, 2007 12:14:38 pnm

g E-020x040
g £-022x040
g E-020x040
g E-020x040

&0
o
d=or
o

2




HZ08056471R-10
HZO8O5E601R-10

1

I i 11
Lol Lol o

smicsm:]icsmsz css{csmz €690,
ADC_MID_OVR(1:0)

1> ADC_DATAC13:0)

us4

3 [hidsvs apsiear ues
i AD8138ARM —=

2 MSOPg 11/AIN

- IN 2 g
PIPELINE L2
2.2V - +/- FS BUF DIGITAL RES_ARRAY
R250 866 ' : ® 12AIN e ERROR | B ‘
— 1> CH_ADUT N FREQ(3dB) = 50OMHz
P

5| ENCODE CORRECTION| RNO
a7

R325
5 1K

i LocIC ‘
R323 . o A ap 5| ENCODE~ ‘ —‘ ‘
il
CHAN_INt+ [ >———— ‘
R324 866 4 o ‘
[

VREF
S > CH_AQUT_P

DNL

(LsB—

c1
l;ﬂ[i :
c2
31
=
1 ce83 <

EEERLERE

RES_ARRAY_8

AD6645AS0-105

R327 4.7pF

G 17<L

FREQ(3dB) =

VION

LVPECL CLOCK SIGNAL C137

ADC_CLK_ P[> — F

ADC_CLK N> '+

R366
Differential pair controlled impedance of 100 ohm. . 47.5

AD8138 GAIN CHAN
0,25 0 o

0.75 1-9 (SEG Fngineer:
: : Hargd“(aver L B N L

e 1 CYCLOTRON RD.
These GND pads are to be used For a GND trace between analog channels. H;jdwcher J RERKELEY ; CA 94720

This GND trace does not have to be continuos. It can start and stop.

Place track on both sides of the PCB. R&D CHK TITLE

Use as wide a track as reasonable for the layout constraints.

e e ) E 810 L0 1
O mOom omotee 0C CTRLC OO SCHEMATIC DIAGRAM,
— GRETINA - ANALOG FRONT END

Changed by: Date Changed: Time Changed QA CHK: REV] Drawing Number |

Jmgoseph Wednesday, April 25, 2007 12:14:38 pnm

g £-022040

—
o E-022x040

0 £-022x040
—{ E-0224040

Y

d—=o3
&0
e

2




FB_INT_DATA(9:0) JavTIEroas8 FB_EXT_DATA(S:0)

TSS0P48 V3.3
3

v FB_EXT_WOR
‘rmcKﬂ 603

+3
FB_INT_WOR

j us8
R292 V3.3 T4LVC1G1250BY
16K - <
c0803 3.3
ecases

FB_DATA_EN_N> cnez
B3 Ri22

rcﬂSﬂ}

PLACE ON TOP SIDE FIFO FULL WOR RETURN
FB_INT_SPARE(D

FB_INT_ADDR(T:0) y FB_EXT_ADDRCT:0)
TauT 3458

TSS0P20

+3 3

FB_EXT_LED

P}\S
rcﬂSﬂS

FB_CTRLO_DIR>————1 FB_INT_LED

FB_CTRLO_EN_N[>

us7
PLACE ON BOTTOM SIDE V3.3 T4LVC1G1250BY

+3.3

R}N
chSDZ

FB_INT_SPARE(0) J4LVT2 3458 0 LED WOR RETURN
TSSO0P20
FB_INT_SPARE(2)

FB_INT_RNW <> FB_EXT_RNW

FB_EXT_STRB /J—<:2>FB,SPARE(2:@>

1
?312

rcﬁSﬁ}

il
FB,CTRLW,DIR[:>44444444444447%

u7s
DSS2LVEB10A

vee

FB_CTRLT1_EN_N[>

+3.3

(0)<>—14
‘ F8-INT-DPCO xeve FB_SP_DP (@)

B FBLINT_DP (1) <>—*

rc0603

x FB_SP_DP(1)
FB_SP_DP_EN> e

4
GND
73 REN
PN-DSS2LVO10A

c0603
C6562

<0l
—— INSTALL SIGNAL THROUGH 8
N JUMPERS ON MASTER DIGITIZER
TO MAIN FPGA
- F 0803 fcc0B03  |ccO803 cmsmz loc0683  fcc0803  |ec0803 peog0s _ keoso:
corsz| " tesse 6342 8442 Ce542 C6532 ce522 C6582

1 ) - _ _ 4“ > FB_FPGA_CLK(0)
SERDES_RCLK [ ;
Et Jé - N—————{ > FB_FPGA_CLK (1)

2

oD

L PN-FINI0OTMS ! JP3 p%%z 4 1 E m ‘ neor
M PN-FIN1101M 1 JmJgeph

INSTALL TERMINAT ION TO FRONTBUS CONNECTOR Drawm bg !

JUMPER ON END OF m joseph
CRATE DIGITIZERS FB_EXT_CLK(®) S
R&D CHK:

FBEXT_CLKCD I0C TRl A0 SCHEMATIC DIAGRAM:

_— NOT USED \
GRETINA - FRONTBUS BUFFERS
PO MEG ENGR CHK.

Changed by: Date Changed: Time Changed.QA CHK: ‘ Drawing Number |

Jmgoseph Monday, March 26, 2007 4:57:47 pm

2




£205

e
el

C16

6
i E
‘ I
6.8uF

4L 1.

c167 c1e8 c178

i

vecez

a7p
Q7N

MCT1GOLVEPTT1FA

- asp
PN-MC10OLVEP111FA 23N

asp
QSN =

VCC1 ——

CLOCK_INCT:O) { > CLOCK_0UT(13:0>
R353
0 P
915
‘ R354 P

AJ/% 47.5

PLACE TREMINATION RESISTORS
CLOSE TO FPGA

Engineer L BN|

‘ 1 CYCLOTRON RD.
Jraun by BERKELEY . CA 94720

Jmgoseph

R&D CHK: TITLE

DOC CTRL CHK: SCHEMATIC DIAGRAM,
CRETINA - CLOCK FAN OUT

MFG ENGR CHK:
Changed by: Date Changed: Time Changed.QA CHK: A Drawing Number:

Jmgoseph Monday, March 26, 2007 5:01:42 pnm

2 4



pretelol ok

HZn8OSEBDTR
HZB8B5EBDTR-10

V3.3_SD
+3.3

V3.3_S0D
432
lcc0603 |cc0603 £c603 pcBO3 cBSDE ccOE0| ccﬂSﬁ} lcc0603 £cO603 £cBO3 ccﬂSﬂ} lcc0603
1 1 1 C22 2| c142 c232 C172| c132| c2t 2| c4 2| c1e 2 C122
1 o1 1
c0603 cﬂSﬂ} c0603 c0603 cﬂSﬂ}ii
£84 2| (59 2 C62 2| (B4 2| 85 2
Aslid ST
SD_TX_DATA_INCIT:0) >

(‘H< SYNC
TRANSMIT _CLK >
SYNC

0ouT+
DOUT-

REFCLKSO L>————

t] gz R
fg BuF

%444
%444

/

[ >S8D_TX_0UT_P
[>SD_TX_0UT_N

ZH
iv?

/N

1 R 2 15

LoCAL LEP—<TJLOCAL _LE 108 ggotns

19
TPUDN+ [42—<] TPIDN+* PR g

SD_RX_DATA_OUTC17:0) 10 prgee3
20
1

10K 50603
NN 2

Evg

VAR

@

/ &

10K Eﬁﬁﬁﬁ}

' 1 2 22
> %MH@>E>_—}%::ESE?£i
i 5 ! - 7
LINE _LEC>—L8LINE_LE LI s erar
h SR RPUDN > REvon ™ ‘ u7 0S96LVOOATVS
cc080%; < " REN - v i

RIN+
SD_RX_IN_.N> = RIN- v
T[Y

REFCLK QER2INAA 2475
AVDD1 R317 47.5

AVDD2 HM3——> RECOVERED_CLK

V3.3_SDA AVDD3

AVDD4 B3—1> | 00K+

1 AGND1
AGND2

L V3.3 s DS92LVISTVY

\

HZO8DSEGDTR-10

+3.3

n 0805 PVDD
<}—§{N pvDb2
CCBSB%HZBSBSESB\? 1 g | E%%%i
o
+3.3

+
N lec0803 ccmsmz 0603 PGND1
& c25 2| 572 PGND2
PGND3
PGNDA4
c0805

< w1

HZ0SOSESO1R-10

ccs0F, <
B 1

V3.3

wzmi[ Fngineer: | RN

yaver

‘ | CYCLOTRON RD.
QZiwm by BERKELEY, CA 94720

RAD CHK TITLE
C

DOC CIRL CHK. SCHEMATIC DIAGRAM, i1
MEG ENGE CHK. GRETINA - SERIALIZER DESERIALIZER

Changed by: Date Changed: Time Changed:QA CHK: REV| Drawing Number: Page

Jmgoseph Monday, March 26, 2007 5:02:35 pn

2




1 2 4 5 6 7 8
AUX_10¢21:0)
FV5P > AUX_DINC19:0)
uTs
120R320 1200322 LTC1689CS <_J AUX_DOUT(18:0)
A AN vee 12
L, l—«vw I ‘ |
3 TN
‘ bl
8|
V2 .
Ne E T2IN
ENT2 <JEN_AUX2A_TX
W 10 “ .
i T3IN
7
Ne M ya 15
. 13 T4IN
74 2
N34 EN_AUX2B_TX
120R303 120R321 R <~ FVBP
AN AV oND uss
reds3 ree3 V3.3 1208224 1208335 L101889CS
T —— MV AT
MAX3281EAUT a3 . reosos rebsos 7, vee 2
1
FV5P Vee . CPE
1K R361 & N-P RO : e 6 v
=N\ AN e <JEN_AUX2A_RX . 5 Tom -
C1136 re0503 2 2 u il UX2E_T
OND ENT2 EN_AUX2E_TX
V3.3 10
us3 1 e V3 B .
NAX3281EAUT z—s( , Nz T
Vee 14
1 3 120R333 290R269 — Y4 15
WP RO AV AV VEN_NTN 13 TAIN =
KRR 4 s A A4 I "
A NN N c1z4 N34 <TJEN_AUXTF_TX
815 Yetotss 5 390R271 s
oND M oND
V3.3 Yoot I Vielie)
us2 1 = uss 1
MAX3281EAUT 39 - MAX3281EAUT 53
FV5P = o FV5P Veef!
S e ro PP SR ) < T
1K R314 4 5 1K R341 4 5
= = IN-N N <_JEN_AUX2B_RX = < IN_N EN <_JEN_AUX2E_RX
817 Voels 5 cra7? Yolsts ,
oND oND
V3.3 V3.3
o L s L
MAX3281EAUT ;( NAX3281EAUT ;(
= FVSP Vee Vee
1K R304 o - Ro 2 1K R339 i o2 d
AN 4w NP [ = ] N
814 Yedsts B 78 Y otsts 5
OND oND
V3.3
L e
NAX3281EAUT 53
= FV&BP = Voo
1K R337 s o2 ‘
FV5P M = ETY e <TJEN_AUXTF _RX
w2 75 Yoot 5
120R308 120R309 L7C1689CS GND 1
. Treosnz” Trededs” J 1 veg e 1
v =
3 TN 4
7 -
0 6|
Y2 7
u 5 T2IN
EN12 <ZJEN_AUX2C_TX
a2 10|
V3
= " T3IN ° 4
7
Cl 14
V4 5
& 13 24 T4IN
12
N34 EN_AUX2D_TX
120R293 1200270 . <~ V3.3 V3.3 V3.3
AV AN oND
Feteta Fetets V3.3 ;( %’ %’
Ul —
MAX32QTEALT
I 11 [L L1 J[IL L1
Vee 1 [ [ [ [ [ ' [ 1 1 1 1
FV5P Bl _p ) —quz —Fusus —FM —‘:usus —’:usus —‘:usus —qus —Fusm —Fsus —Emus —l:um —Fusm
1K R298 ) . co ciors ciosa ciose ces2 ces27) ceso2 csse2 cess2 cess2 ces3d) wsis]
e 1 1 1
oND L L =
V3.3 = = =
um —
MAX3281EALT 33 FVEP FV5P
v
e 5 “l5 | A a1 0 R257 FV5P
LT1713CMs8 K R2s6 NP RO VIBLSD1-55-55-S1P RAAA T
Wiee n P A 4w N <TJEN_AUX2C_RX 1 : L e el | . 1
B B 22 R300 c625 rebst > cifi30 1132 1133 €131 = i i i L
EXT_CLK50(0) > NP 0 SAAA—{> CM_EXT _CLK50 oD , I . . ' ' ' i i i L
3 5 reds03 V3.3 ser | VINN voN T oo ' ' ' !
EXT_CLKBO(1) > IN.N - CGND Usg — 2 2 cos0 [eeosoz ccos0z <602
4 5 NAX3281EALT 23 == VEN_NTN w22 ce732 ce752 w02 cos03 coe0s eos03 cos03
100R277 Vee i3 FVsp = ! L i = cios2) cioea) ciose] cross)
g [ 1 I o =+
- - . IN_P ] — - =
A =S BN
26 Y dots s
oND
V3.3 - -
By = Engineer:
NAX3281EAUT 23 JmJjoseph
v
. Drawn U 1 CYCLOTRON RD
w_P RO
1K R291 im joseph BERKELEY, CA g472@
4 5 JNJ P
= & IN_N EN <_JEN_AUX2D_RX
619 ebsts ol R&AD CHK: TITLE SIZE
1L ‘ 0
7 00T CTRL CHR SCHEMATIC DIAGRAM,
Changed by Date Changed: Time: OA CHK: REV ODrawing Number Page:
JmJjoseph Monday, March 26, 2007 5:01:56 pm |
1 2 4 5 S 7 8




FIFO_WCLK(0) >
FIFO_WCLK (1

V3 3_FIFO

+3 3

2

rc0805

HZ08D5EBDTR-10

=

35 C27\3 C27!2 c271
ccBSD cﬂSﬂ} c0603 |cc0603
2

1 C237 C217 C27\S c275
ccﬂSﬂ} ccﬂSﬂ} c0603 pc0B603
2

RRR

fol=<

ERpppER

B

D

=3
w
w

I

3

RES_ARRAY 8

o
T
2
43

Y S~
57 RES_ARRAY_8 33

fe——<JFIFO0_RCLK(®)

—

1A
i

M—————E>FB«®
EL

use

V3.3_FIFO

+3 3

2

HZD8B5EEDIR-10

rc0805

-

1 C239 CZSD c2 c279
[cﬂ&ﬂ} c0603 pcOBO2 ©cOBO3
2 2

1 C284 C283
ccﬂSD} c0B03 c0603 pcOBO3
2 2

C282 c241

RN13
47

RES_ARRAY_8

pi——————<JFIFO_RCLK(D)

FIFO_WEN* >

us7

S FIF-gEL 3>

FIFO_IN(35:00 >

FIFO_PRS* >

FIFO_MRS* >
RT*[>

<JFIFO_REN=

Engineer

Harold Yaver

Drawn by:

Harold Yaver

L BNL
| CYCLOTRON RD.

BERKELEY, CA 84720

R&D CHK:

DOC CTRL

MFG ENGR

TITLE:

SCHEMATIC DIAGRAM,

GRETINA -

READOUT FIFO

Jmgoseph

Changed by:

Date Changed:

Monday, March 26, 2007

5:02:16 pnm

Time Changed

JA CHK:

Drawing Number:

2




%7f‘{

cc060R

2

HZDBOSEBDIR-10
HZDBOSEEDIR-1D

0805
- BN

1

=
i
| ot 1
ces1
P N c622, Cmcss%z R0, pe0sos ﬁ }E@E
1499

— AVA
17 18 = Y rc0g03
R2g1

AVDD1AVDD2

666 .
ccmsmz 1O 2 ‘ :
oo | s VCC_A ‘
1 2 g R288
5 19 33F | o861
c0803 ~ R268 °

R285 ccDBB3
2

DAC_DATACT: 0D

urr gt L [>DAC_OUT-

SEGMENTED| LSB ADS8138ARM

SWITCHES | SWITCHES 0 wsopg T >DAC_OUT+
1

\
3
5
a
g

LATCHES

R363 R364
43.9 43.9

—|rcfBe3

rc0603

CLKVDO
CMODE

N

DNL FOR
CURRENT OUTPUT
ADST48ACP 499

1 2 1,399 2

— s VWV
rc0s03 c0603R282 rc0603

R305 R316

T7pF| [ccom3

C636

CMODE FLOATING FOR
LVPECL CLOCK 12 CLEs

43.9 Ra86

DAC_CLK_P>
]

43.9 R388

DAC_CLK_N[>
FOR CURRENT OUTPUT -

K\\\¥ REPLACE RESISITORS 499, 499, & 49.9
A A
DIFFERENTIAL PAIR WITH © OHM JUMPERS AND DO NOT LOAD THE

A A AP A
CONTROLLED IMPEDANCE == 100 ohms DETSE AND THE 33pF CAP AT THE OUTPUT

[

—

w
\\%AAAAAJiL~4CLKCOM
':—:i

Engineer |

Harold Yaver

0T

Drawn by: % E

Harold Yaver

R&D CHK: TITLE

DOC CIRL CHK: SCHEMATIC DIAGRAM,
GRETINA - DAC OUTPUT

1 CYC
BERKELE

MFG ENGR CHK:
Changed by: Dat e Changed: Time Changed QA CHK: REV] Drawing Number |

Jmjoseph Monday, March 26, 2007 5:03:22 pm

2




SEL_CLKD >
SEL_CLKI [ > lTi
3.3

‘ CE40
ICS581-01 .81
1 TssoPIe fmsmz
o
3.3 p—
R351 o
st RCLKS0_0UT
0641 NS EEiSYS,CLKS0,0UT

1
.01
1CS581-01 o| cc0803
TSSOPIG

| RB2
3

[> MCLK50_AUX

2:1 ZERQ DELAY BUFFER

il

2.1 ZERO DELAY BUFFER

Jmgoseph

‘ | CYCL
Jraun by BERKELEY

Engineer | BN|
0

TRON R
Jnjoseph CA 9 4

R&D CHK: TITLE -
DOC CTRL CHK . GRETINA DIGITIZER
TS TNGS TAC SCHEMATIC DIAGRAM
| S0MHZ CLOCK MUX
Changed by: Date Chenged: Time Changed:0A CHK: | Drawing Number

Jmgoseph Monday, March 26, 2007 5:02:571 pnm

2




R260
2 43K 17

rc0603 R276
uczse3ou P 2262 P 2.4% 17

2.67K 17 rg603 rc0B03

OPAMP_IN_N
OPAMP_IN_P
OPAMP_QUT

WIN_ADJ LS_SENSE

3P

1 f SENSE4_INV POWER_OK
R267 R266 SENSEA4 UV_DELAY
15K 17 >2.43 17 SENSE3 UV_FAULT_N
rcdBo3 ¥ reds3 SENSE?2 OV_FAULT_N

2 2 SENSE1 OV_DELAY

S0IC18
PN-UC2303DW

-18
VIGBN

CALCULATE RES VALUES FOR VOLTAGE MONITORING

c648
C646 C645 1

1 1 cc0603
) cc0603 ) cc0603 V3.3 2
V3.3 V3.3 u4
u2 u3 33 TCB501PAT5VCT —
33 TCB501PBT5VCT — 33 TC6501POT5VCT — AN TCE80TPOTRVCT

PN-TCB501PATSVCT 4 PN-TCE501PBTSVCT 4 vee

3 vee 3 vee
HYST HYST

3
HYST 5
OUT_N P—1 >TEMP_FAULT2_N
OUT_N P——1—> TEMP_FAULTO_N OUT_N P——{ > TEMP_FAULT1_N GNDT GND2

GND1 GND2 GND1 GND2 7 >
1 2 1 2 %

Eng ineer: | BN|

‘ | CYCLOTRON RD.
Jrawn by BERKELEY, CA 94720

R&D CHK: TITLE SIZE

C
DOC CTRL CHK SCHEMATIC DIACRAM, 4

MEC ENGR CAR GRETINA - VOLTAGE & TEMP MONITOR

Changed by: Date Changed: Time Changed QA CHK: REV: Drawing Number: Page !

Jmgoseph Monday, March 26, 2007 5:03:08 pn A

2




2 3 4 5 6 7 8
s
: RP1
VME_DATAC31:0) < omm——y Us8 ——— > LVNE_DATAC31:0) 14P13R e 100RCET )
TALVT 1622458 WE_AN > T1 LVME_ANCA 520K o ‘
. 2| | VNE_ADDRC31 1 [ Uso —] LADDR(31:0) B6A_NC4) [——2
5 | e — T4LVT1622448B S I —
¢ 142 e TSS0P-42 BeATNC) [T—2
3 s 2 N o 1o = A BGAZNCO) [} Z
146 141 m
o s i . L e el LADDR(26) [T——=/]
o ? 18 ] N — LVME_TRO_N_IN L[ LUNE_TACKQUT N LABR¢zed —
ml M 2Y0
a 2 9 i 1
02 e ] PUO CADDR(23) [ —
E 213 > oy NIN— LVNE_BERR_N CADDR (22> o —
204 e @1
E P C 3o CADDR (205 [1— /]
& s éﬁ 3 e ‘ LADDR(19) :J
; 218 > | R—, VME_GANC4:0) [ BOANCEO) EARBRe15) 1
T 19 - - " 1
] P — N el —
10 22— e 2] S ue2 LADDR(14) [—2%
208105 a3 . TALVT 1622448 H:BBEES; H o
RN [— e Bl —
AP = WE O eorpon QR m—
Us9 29 40E_N VME_SYSFAIL N[> e Y2 (-2 ] LVME_SYSFAIL_N ﬁﬁBBE(? 1 >
143 Y3 [P
74LVLJDBP4282458 - VME_RESET_N[ > T2 210 ¢ [ LVME_RESET_N CADDRCe) [—]
e 181 w1 /] 2 gﬁé 22‘:2‘ [ \EQBBEEE; —
s 182 123 - = E 2132 LADDR(3) [F——
0 183 13 7 PUO VME_LWORD_N [> £ 13m0 o2 ] LVME_ADDR(®> [ADDR(2) [+
184 144 Y VME_AMC1) LVME_AMC1) =] 3A 31 LADDRCTY | ———
e 185 145 s VME“AM(2) UB1 CVMEZAM(2) VME_AM(5) [ o 342 e LADDR(®) [
= i i =] (HEANED TALVT162244B LME- A WE_aMco> O Eib dole
a 2 |1og " =/ TSSOP-48 - 2 {an P
= 2181 2 = a 71 140 o2 2 an2 qv2 -2
= 282 22 = | 11 Wi 2443 a3 &
o 283 203 pd e 142 12 3 |
= 284 244 A - , | 1A3 IAK] e . -y 10E_N
N5 285 25— A o] 240 2Y0 = ggg,m LVME_AM(5:0)
286 246 | 2A1 ragl -
il 3/ Na »/] 24
S— o e fen
101R e £ 1300 Sro ! —
DR Ly S EN av1 2 =
20E 0 3A3 NI
. 21 a0 o2
e 2 a1 a1z 2
462 2 u1e
VME_DE_N [} LVME_TACKQUT N E> % a3 ara 2 %VME,IACKUULN T4LVC1G125DBY
VFE_TACKIN.N i LVFE TACKIN_N . N
VME_DDIR [ Lol 10EN LVME_DTACK_N VME _DTACK_N
20E_N
i E
B DTACK_EN_N 3
U63
T4LVT162244B
VME_AM(5:0) TSSOP-48
¢ VME_AM(5) Na 21140 oz 5 .
VHE_AM(4) N 1] N — TALVXT4M
€ WEMNERS F— VME_DST_N AL u
TAMC2S _DS1_ AV WNE CONTROLLER
; VME_AM(T) re0803
. AR 1918864
Hvxram LVME_DATA(31:0) [J——==1 LVNE_DATA(31:0) O CS.0UT(210) OMM_CS_0UT(2:0)
22 R32 » LCVNE_DS1_IN M_RNU_0UT DMM_RNH _0UT
VME_DSO_N [>——=AV—) LVNE_DSO_IN oRtt S TR 00T DMMZSTRB _QUT
re0s03 LVNE WRTTE_IN OMM_LACK_IN DMM_CACKZIN
VME_DE_N B: LVME_DE_N_DUT
17 VME_DDIR LVNE_DDIR_OUT
TALVX14M DBF,PPGBNS,DUT:B DCF_PRGBITS_OUT
10K R59 22 R30 \ [ ADDR(31:0) B:—_ LVNE_ADDR _IN(31:0) OCF _CCLK_ouT DCF_CCLK 00T
AV VME_WRITE N AV LVME_AM(5:0) CVNE_AM_IN(5:0) CF_PRGN_N_OUT > DCF_PRGM_N_0UT
VME_BERR_N etz rebsbz LVNE_AS_IN INIT_N_IN DCF_INIT_N_IN
=9 10EN DCF_DONE_IN DCF_DONE_IN
—> VME_TRO_NCT 1 29 206N BGA_N(4:0) B:— LVME_GA_N_IN(4:0) 0CF_RST_N_0UT DCFZRST_N_QUT
2a0) 30E-N il BCAP_N CVNE_GAP_N_IN
Ues A0E_N 22 R34 VME_LED_OUT(3:0) VME_LED_QUT(3:0)
WA N> T ot on A o [oRE- R
— e _EN_ _EN_N_| | Y -
, A - LVME_BERR™N CVNE_BERR_N_OUT
LVME_BERR_N [J——— A1 v BERRZENCN BERRZEN_N_0UT LIRO_IN(Z:0) jEILVME,IPO,I (20
2 A2 2 (- Uit LIRO_N_IN CVMEZTROZN_IN
SRR ADDR TRANSLATORS mps Riiseiisa iR HEHERTIT o e
B ] VME_TACK_N %W' i = = CVHE_TACK TN e ] — e o
o ottt Vi3 SERTAL_NUMBER_N(11:0) SERTAL _NUMBER N(11:8)
sy MONITOR_STAT(5:0) MONITOR_STATUS(5:0)
LVME_TRO_N_OUT(T: 1 029 SPARE_PIN(4:0) SPARE_PIN(4:0)
7407 LVME_TRO_N_OUT¢7:1) == LVME_IRO_N_0UT(T:1) s WAIN. CLKSD
) B
El §SD,CLK5@
¢ 34 o & o HOUZCLKED MUX_CLK50
] [ reos03
. < 5
A3 3 00 700
s sl S va ] a3 RSTN_IN 1 101 m
¢ 11 A5 Y5 153 e LVME_SYSFAIL_N [CF———1 LVME_SYSFAIL_N_IN s ™S 02
A6 V6 H—— TCK TCK BASTO-06
Gpen Collecter 3.3 o o
£ 3 c19 [l
- 1
J ceoso3
RIS ug
IN T E R R U P T G E N < — 4| MAXB315US3103-T
reoso3
vee
Hips  RESETHE
3 oND
rep ’\N o1 ! ul7
| Brs70-08 TALVX14M
T A = MONITOR_STATUS(0) DW—DPDNEP,DK,N
L L LVME_RESET_N D—‘
175 209 c174 17[; c208 1 JP4
oy Jeatice ng woors —ZFM s DCF_RST_N_QUT
Comixe.TH E " .
ngineer.
9 JMJOSEPH L B N L
Orawn By, { CYCLOTRON ROAD
? JMJOSEPH BERKELEY, CA 94720
.
s e L cos L erss Lo Lo Lesr L coss L en L oon Lo L Lol e L s )
1059 c1e2 WDEW C139 120 c108 ce1 C1066 c103 c1e4 C\Z\ 54 c20 c1e72 C177 . .
1 1 1
T T T T T T Tm T T e T T i Jo T DOC CIRL CHK. Schemat ic Diagranm, A
L MFG ENGR CHK. VME Interf
: . nterface
Changed by Date Changed: Time Changed:QA CHK: REV: A | Drewing Number: Page : 10
Jmjoseph Monday, March 26, 2007 5:04:11 pm ' '
2 3 4 5 6 1 8




1 2 3 4 5 6 7 8
USESE&LEBéEDOEESMEUPPGA  —
—{ > SERTAL _NUMBER_NC11:8)
/
,MSB of S/N PRG_FLASH_A(23:0) V3.3
= us
= PC28F128J43D-T75 7
= 1
= 123 JeeososJeetwasJeaosos
= A21 vee) L = ==
P2 420 VCC2 = = =
20 TP24TP23 G ﬂg VCCo
L LSB of S/N a1l
iz p :
HE 3]
13 013
a2 o2 ]
011HE
A1D 010 5 ‘5
A9 e 2
2 08
i g V
| A5 05 7]
CE_N(2:0) 4 a2 4
WDK WBK WDK WDK A3 D3 3 2/
rcB03 rcB03 rcB03 rc0603 A2 D2 >
A1 01
AD oo 2 e
= 00-4F 6320 : e
. XC354 ‘ ZHEIN o192 PRO_FLASH_BUSY N
VME CONTROL FPGA rs &
V3.3 V2.5 55 OE-N GND1
- o cio 1810579 UE-N OND2 [
22 2 oND3
oo oo SERTAL _NUMBER_IN(11:0) MEMORY_DATA(15:0) S BYTEN
MEMORY_ADDRESS 0UT(23:0) WEN e | =
Lr17 MONITOR _STAT(5 :0) [>————— MONITOR_STAT(5:0) E-N-QUTC2:0) =7 1oy ame|
330 p— — NI |
. - - PRG_FLASH_BUSY _N [F———F& MEMORY_STAT_N_IN arre ENOUT
reo803 HEMORY _VPEN_0UT |—ET
XCFO25V020C LuntHES N VHE-DATA_INOUT(31:0) MEFORY _RST_N_OUT
" veed 5o LVME_ 0) VHEAN_IN(S:0) DNN_CS_0UT(2:0) OMN_CS_0UT(2:0)
CEN VECo 2+ N BVME “AS_IN OMM_STRB.OUT DMM_STRB_OUT
i3 VCCINT L by ;‘mE HRIN OMH_RNU_00T DMMZRNE_3UT
oK
. L N BVME_DSO_IN VHE-DEN-0UT 12 L VME _DE _N_OUT
4 ) i N LACK_IN E_DDIR _0UT 14 CVMEZDDIR_0UT V3.3 V2.5
01 2101 W DT AR NBuT 1 CVME_DTACK_N_ouT
™S 2 S " Lv N VME_TACK_IN DTACK_EN_N_0UT [ DTACK_EN_N_00T 2 2
TCK °— TCK CEO-N LVME_T N ‘VME TACKIN-N-IN VME_BERR N 0UT A1 LVME _BERR_N_0UT
00 00 CFN Lo I LRQ-N BERR_EN_N_OUT BERR_EN_N_OOT w8
Y onp LVME_SY ‘IN SVME SYSFAIL_N_IN VME,IABKDULN,MHLVME,IACKUUT,N,UUT | 220
1550P20 R N 2UME GAP_N_IN VME_LTRO-N_OUT (71 CVMEZIRO_N_QUT(7:1) R29 reocoz
= LVME_GA 10) VME GA_N_IN(4:0) et
= PN-XCFO25V020C ME_BUSY_0UT 2———{ > | YNE_BUSY cosoz
U017 DCF_PROBITS_QUT (&1 W DCF_PRGBITS_OUT
E1onon CF_CCLK_0UT e T DCE_CCLK_0UT
e 0CF PRCH_N_0UT (2 EAE DCF ZPRGM_N_ouT
ek CF_INIT_N_IN g DCF_INIT_N_IN
Wi 4 PRGN CTDONE TN L DCF _DONE_IN
6 R2S J T,N,DUTtBDCF,PST,N,DUT
Mo FPGA_CNPS BONE_N 001 FPOA_READY
M
— 2 v
= HSWAP_EN SYSCLK_SELO_QUT Jﬁm:B CLK_MUX_SELO
. SYSCLKSEL1_0UT COK-MUXSELT
RST_N_IN
b VME_LED_OUT(3:0) mm———{"> VME _LED_OUT(3:0)
ME_CLK_IN
04 1p1 TEST_QUT(7:0)
s e LIS SR
- 4:0) - !
Elrek SPARE_PIN(4:0>
\—:o 30
SPARE_PIN(4:0) >—— O TP32
- V3.3 &0 P31
CB3LV-3C-50 T &———20 P34 <o P27
Moscen  ved? 20 P13 s
L —— R o P26
= T %5 1p28 B
5 3 o 125
IGND 0SC-0UTE—— ﬁ S Thos
V.2 e = 22uF /18 “8 %@ P29
1 Sz A J|ecosa
RIS
2
Ccosos L L
cvzzgpmssxc
L ReF Voo -2 2 o
v.zwe = 2eke LK AN S—————— > MAIN_CLK50
12 2 R4, . 2%
N ISR TS Ay "> MUX_CLK50
wr s T e L L L L ] fGND 0LK3 A > SD_CLKS50
S s coe Lo L coL el ool el o %3 gz co oo L crs 1 so1cs
szo szo ceos03 —Fnsuz —Fum —Fum S oW Uy Jecosoz oo JJesssos e - - -
EE /ZE T ENgineer: jjpseph | BNL
= Drawn DY: 1 oeenn 1 Cyclotron Rd,
V2 ! mjose
T JnIesep Berkeley, CA 94720
: T T s RAD CHK: TITLE Size:
r | |
- o= | ces SDL ‘mL ggi c17_|cas m \m ch c42 3 cgs_| cso 25 D
220uF/BV 220uF/BV . .
1 1 o1 o1 o1 .
2o 2o R 1oy po g oW oy oWy -y piy p- g DOC CIRL CHK:
2 2 ] i L ) 8154
- o C‘HL ce7 icgzi 48i 44L 7gi 53L 71
T 220uF/BV
1 1 1 ;
€ T et [ Joen Joon Jorin Jodn Joon [ MFG CTRL CHK. GRETINA, VME CONTROL
% Changed by: Date Changed: Time: UA CHK: REV Drawing Number: Page : xx
Jmjoseph Monday, March 26, 2007 5:03:46 pnm F
1 2 3 4 5 S 7 8




