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1. #i =

AHEHRZ (X MPGD-256ch-4M-Board (£ N> AR 5Bytes 77 —L917) DL X ABERUVIH R+
VERTTALI—TA4VTAVI LD TIZOWTEREHELET,

1.1, HRefiE

AKYTEVI7EARUESIAUYTIIIT7ELTEEENTEY ., UTORGHEEZRLES,

o VIHRFvUZRFTLTE—VZROET, AEBRET7ALICRE, BEAHL. N—F2z7A~
DEESAHTEET,

] LORABEETVWET, LPRFEEF WL, 770 ILERE, GHT I ENHERET,

® N—FKITTOLPRAZHAELT—ERTLEY,

8= TSV R TA—LIIUTOELYTY,
« Scientific Linux 6.4 x86_64 (64 Ew k)
1.2. &E&H

[1]1 MPGD-256ch-4M-Board A A4 N> hA X (BByte) 7 7 — L™ = 7 # 35 5% M L &
201411 A138 1.1hR



2. FEFEA—Ta4 VT4V o744

RKYIT DI T7RERO&LSGHELIHY FT,

KUY F7REBRAFIAR Y FY—LERELEZARESA YT I TTY,
DYz T7EFAToavIickYd—nN—L LTEHEL. I IREATEELEEEZFLET.
DAQ #EES K A AN - RBEELR EDIREEZHLET (REH),
TROVHIETZAIIZEY LOREIEDT T4 MEZF DI EMNHEET,

> settings. ini

> asic. ini

mpgd256m4eb
avr rk7otyy

register Setup

GD 256 4M R—=<F LORFBRE

Vth % v >

192.168.10.16

AE
load/ asic

;

asic.ini settings.ini

B 2-1.8%8F1—T4 )T+ BaEHE




2.1. 412X =)L
BAESNDIETNAFTVEUTORGEMD tar. gz XTI 7ML T,
mpgd256m4e5. s|64-x8664. v0. 1-5-g0607. tar. gz

$tar zxvf mpgd256mde5. s164-x8664. v0. 1-5-g0607. tar. gz
BEATALI FJBUTOLSITHYET,

mpgd256m4e5. s|64-x8664. v0. 1-5-g0607

mpgd256mde5. <xfhis 0S>. </N—T3 2>

BREASNETA LY FPUICBBLTERTT S EAHEET,

2.2. ATy FH#k

7045 LXK mpgd256m4es T3 A, LD_LIBRARY PATH % (FRIT 25475 yDO— K/RX
ERETIRBELEH) £EH runmpgd.sh ZZFALLESIL, XALUETa LY M) ERET50H
—6_;’-0

Jrunmpgd.sh

mpgd256m4ed MIELEIA T a3 >

mpgd256mde5 [-ui:R— FHEE] [-x:a<w > R [-ffav> RI774)L]

Ui : IR— B E R—+BEZIBTET AL telnet THOT L UM SaAT U REAANTHIENHEFET,

X : MEMEICHRELZAT Y RE; (E330y) TRYI->TEELET .
- IR EBELR AT RERRLETER NI 7ML REBELET,



F 2-1avwvF—%

HE £ it BA
1| info BREDN—FIT7OBERESZAEZLTRTLET,

2 | scanvth VIH RF v U ERTLET, VIHRF Y 2N\ v 5570 FTEET S
=8, scan DT L stat A< RTERIT IBHELNHY FT,

3 | showscan BESNZCHOVIHR X+ DEEZSELET,

4 | savescan BESNEZIZ7AILCVIH R X v UHERERELET,

5 | cancel ETHDOVIHRF v &t LET,

6 | stat KEZRTLES,
loaded ASIC Data File: 77 A L&
vthScanStatus:VTH X &+ > DK% (Idle, Setup, WaitStatus, Fitting,
Completed, Failed)
current ch : VTH ¥+ L DALE G CH HFS (-1 [TFREFT)

7 | config LORADEEETVET

8 | setting LOZAERY T FY I 7RABENRT, TREEFTVET, HMER
2-2setting AT Y FMEEEESBLTESL,

9 | save setting. ini, asic. ini ZEESNF-TL IV REMFELTini T4 L
JRYIZRELET, loadavwy ReERIZHYFET,

10 | load setting. ini, asic.ini ZESNI=TL IV XREFELTini T4 L
JrUDSHEAELET, save AT RERTHY FT,

11 | savesetting RE % settings. ini FEFWEI 7 A LICRKELET,
T7AILBERE LGS settings. ini ITREFELES,

12 | loadsetting BREE settings. ini FREFEEI7ALDLHRAHLES .
T7ANBERELLEVEEE settings. ini 77/ bHEAHAAERE
T BAHAMEIL settingav U K (BI#gL) T—ERRTEFET,

13 | showmask RRAYV LRI DBREEERTLET, (LOXZREM 16 EHD

14 | showasic HARAENTNS (config TEZTRAFEND) VIHOBREERRLET, 7
Tt MRE (settig vthoffset fETHRE) ERBRLI-EZRFICKT
LET,

15 | saveasic VIH 85 E % asic. ini £=EFEEI7ALICRELET., 771 LR %EHE
E L LMEAIK, asic. ini 77/ LIZRELET,

16 | loadasic VIH 8BE % asic. ini FLEEEI 7 hSHEAELET, T771ILA
EZEELAEWVEZEE asic. ini HWOEEZHRAHARAAFET., RARAET
showasic <> FCHERHEXET,

17 | read HWDLORADEZT7 FLRAERSFREL CHRABLET,

18 | write HWDOL DR ZANBESN-EZEZTAAET,




19 | help E£t=1E ? AT RALTEZRERLET

UTICERAR Y FERRAAEERLES,

2.2.1. info aAv<>F

info XY FICIFBIHEHY FHA, EBHEIATWEIN—FKITT7OLPRA4ZHEAHL, HAHAHLE
BREERRLET,

mpgd>info

——Register Raw Values ==

00000000:14 07 31 01 47 45 4D 00 31 2E 30 30 00 00 00 00

00000010:BF 84 00 00 30 37 FF 00 00 00 00 00 00 CO CO OF

00000020:00 02 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00000030:05 00 00 00 00 00 00 00 01 00 00 00 00 00 00 00

00000040:00 00 00 00 00 00 00 00

—— Current H/W Values —

FPGA Version 14 07 31 01

FPGA 1D 47454D00 (should be 47454D00)

FPGA Revision 312E3030 (spec 1.0 = 312E3030)

Control Register : BF 84

- SIG_EXG :02 (Set the exchange table of readout strips to 2010-05 version.)

- HOLD 101 ( 0:NOT HOLD, 1:HOLD)

- EDGE 101 (0:Edge, 1:Level)

- CLUSTER :OF (16 pixel)

- MON_SEN :01 (ch0)

— MON_EDGE :00 (LEVEL)

- EDG_WTH :00 (10 nsec)

- TIME_EN :00 (Time Enable)

- TOE_EN  :01 (TO Disable)

- TO_SYNC :00 (off)

- TIM_MODE :00 (Full TOF)

Monitor Ch Select:00 (0)

VTH Sequence Status:00 (0)

Board Temperature:30 (48)

FPGA Temperature:37 (55)

SRAM Initialize Status :FF (255)

Extension Control Register : CO

- CAL_FRQ :01 (50Hz)

- SCN_GEN :01 (on)

— TOF_UNT :00 (10ns)

— SCN_AEN :00 (off)

- AOUT_SEL :00 (U8)

Calibration Enable:14 (U08:1 U09:1, U10:1 U11:1 U12:0, U13:0 U14:0 U15:0)

—— MASKED CH —-

00 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 GO

8,254, 255,

—— ASIC —— VTH(monitor, cal ibration, mask)

000-015:40mc-, 44—, 37-—, 37-—, 40-—, 34——, 39—, 43——, 39——, 40—-0, 50-—, 43—, 37—, 41—, 35—, 31—
016-031:36——, 32——, 40-—, 39—, 34——, 32——, 35—, 35——, 32——, 33——, 31—, 38—, 28—, 27—, 31—, 26—
032-047:40-—, 37-—, 37-—, 34—, 41-—, 33——, 34——, 35——, 36——, 35——, 32——, 36——, 30-—, 31—, 38——, 33——
048-063:36-—, 35——, 37-—, 36—, 36—, 33——, 32—, 37-—, 35—, 31—, 33——, 31—, 31—, 29—, 35—, 28—
064-079:37-—, 36—, 35——, 34——, 35——, 40-—, 31-—, 33——, 33——, 34——, 30-—, 39——, 36——, 33——, 29——, 36—
080-095:30-—, 38-—, 39—, 31-—, 27—, 36——, 29—, 29——, 30-—, 28—, 26——, 33——, 31—, 27—, 27—, 26—
096-111:32——, 32——, 38——, 31-—, 35——, 43——, 39——, 33——, 33——, 34——, 36——, 30——, 36——, 33——, 38——, 29—
112-127:32—, 34—, 27—, 30—, 35—, 32—, 28-—, 28-——, 25—, 32—, 29—, 30——, 29—, 26—, 27—, 26—
128-143:45--0, 46—, 38--0, 40—, 44—, 40—, 43—, 38-—, 39—, 44— 41— 40-—, 42—, 46—, 34—, 36—
144-159:36——, 36—, 35—, 43—, 38-—, 35—, 34—, 33—, 35—, 35—, 42—, 35—, 27—, 31—, 31—, 33—
160-175:37-—, 28-—, 28-—, 26—, 33—, 33—, 37—, 35—, 29—, 28-—, 27—, 23——, 28-—, 31-—, 24—, 30—
176-191:33-——, 29—, 33—, 28-—, 32—, 24—, 30—, 30—, 25—, 30—, 33—, 29—, 31—, 25—, 22—, 31—
192-207:35--0, 36—, 40-——, 34—, 34—, 32—, 37—, 36—, 35—, 29—, 39—, 41—, 35—, 34— 31— 44—
208-223:31-—, 30-—, 34-—, 36—, 34——, 38——, 33——, 45—, 40-—, 31—, 38——, 29——, 34—, 34—— 29——, 32—
224-239:44——, 41-—, 31-—, 35—, 36—, 38——, 41—, 31—, 39—, 31—, 34——, 32-—, 38-—, 30-—, 29——, 36—
240—255:36———,29———,32———,32———,31———,31———,31———,297——,30———,31———,31———,28———,32———,29———,35———,27———




ASIC 1E#IE. VTHE mc DL SICE=Z24HAmM), Fv U ITL—2 a3 AHODERENRTINET,

2.2.2. save/load AT K

settings.ini, asic.ini D/E T 7AINETF TIV5—23 0T« LY FYETD ini T4 L2 Y (BEE) IZ
TLI24 9 R%EHFE5ELTRELET, Xsave BIZ[E VTH X ¥ v VR £<PREFIX> vth.esv [CBRFLE
¥, O—FKFEFEhFEEA,

save <PREFIX> : BRE T 74 /)Lt v k% ini/<PREFIX>_settings.ini, ini/<PREFIX>_asic.ini [Z{R%EF
load <PREFIX> : BRE 774 /Lt v k% ini/<PREFIX>_settings.ini, ini/<PREFIX>_asic.ini H 5 FEiA

mpgd>save 20141225

OK:saved setting to ini/20141225 settings. ini
OK:saved asic to ini/20141225_asic. ini
mpgd>ls ini

OK:1ls ini

20141225_asic. ini

20141225_settings. ini

mpgd> load 20141225

OK:bcp:4660

OK:calch:0

set calen 0 : 0 register: (0x00)

OK:calen0:0

OK:vthoffset:0

OK:loaded setting ini/20141225_settings. ini
OK:loaded asic from ini/20141225_asic. ini




2.2.3. setting A< UK

setting Y ¥ FIFFIHICT<EHT> : <E>DEREAR—ATRY>THEELET . 5IBOLGWNEEFRE
DREZ—ETRTLET . <BH>: <{BE>DHIFZDFF settings.ini 77 M ILD LITIZRETEEY,

mpgd>setting sigexg:0
OK:No exchange of readout strips.OK:sigexg:0
mpgd>setting sigexg:0
OK:No exchange of readout strips.OK:sigexg:0
mpgd>setting

bcp:4660

calch:0

calen0:1

mask255:0

mask8:0

mask9: 1

monch:0

monout:on

monsen:on

scnaen:off

scncen:on

sigexg:0

tOevent:off
tOsync:off

top:24

timeevent:on

tofmax:0

tofmin:0

tofrange:off
tofunit:0

vthoffset:0

mpgd>



2.2.4. scanvth, stat, showscan, showasic A< K

scanvth AY¥ Y FTVTH RX v Vv &RTLES, VTIH RF v VBNV I T 590 FTRITEN S8,
FEITREFUTOIT Y FTHEELEY . PLET S5 EF cancel a7 FEFEALET,

sstat AT R BITREBEF Y RILERRLET .

- showscan [ch] : #EEF ¥ o RILD VIH RF v UERERRLET, stat AY FTERTL TS ch
BESEEELEY. BRETFRA LI 7ALIZRET HHEE savescan <T7AIILEB>a7 0 F&FEA
LTLIZEY,

- showasic : VTH 2F¥ ¥ VR TR, E—V Y —FEETRICERSARBRENET, # 7ty FREZRB
L-#ER%E O RITKRRLET,

mpgd>stat

loaded ASIC Data file:/home/wada/unogem/mpgd256m4eb. s164-x8664. v0. 1-5-g0607/asic. ini
vthScanStaus:Completed

current ch:-1

mpgd>scanvth

OK:Vth Scan Started. Check status with stat command
mpgd>stat

loaded ASIC Data file:/home/wada/unogem/mpgd256mde5. s164-x8664. v0. 1-5-g0607/asic. ini
vthScanStaus:WaitStatus

current ch:0

mpgd>stat

loaded ASIC Data file:/home/wada/unogem/mpgd256m4eb. s164-x8664. v0. 1-5-g0607/asic. ini
vthScanStaus:WaitStatus

current ch:3

mpgd>showscan 1

CH[1][0] :8388607

CH[1]1[1]:8388607

CH[1][2]:8388607

CH[1][3]:8388607

CH[1][4]:8388607

CH[1][5] : 8388607

CH[11[6] :8388607

CH[1]1[7]:8388607

CH[1][8]:8388607

CH[1]1[9]:8388607

CH[11[107:8388607

CH[11[117:8388607

CH[11[12]:8388607

CH[11[13]:8388607

CH[11[14]:8388607

CH[11[157:8388607

CH[11[167:8388607

CH[11[177:8388607

CH[11[187:8388607

CH[11[197:8388607

CH[11[207:8388607

NAUT11TN17 -020048N7
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mpgd>show
CH[1][0]:
CH[1I[1]:
CH[1][2]:
CH[1I[3]:
CH[1][4]:
CHL1][5]:
CH[1][56]
CH[1][57]
CH[1] [58]
CH[1][59]
CH[1][60]
CH[1]1[61]
CH[1][62]
CH[1][63]

scan 1

8388607
8388607
8388607
8388607
8388607
8388607

18388607
18388607
18388607
18388607
18388607
18388607
18388607
:8388607

mpgd>showasic

offset =

0

vth0:50 (50)
vth1:54 (54)
vth2:47 (47)
vth3:47 (47)
vth4:50 (50)
vth5:44 (44)

~

vth250:41
vth251:38
vth252:42
vth253:39
vth254:45
vth255:37

(41)
(38)
(42)
(39)
(45)
(37

B 2-2.scanvthBA#Ea<w >

F

Ll

—
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225 EZARUFrY)IL—Yay

EZAHAIE, setting AT FOUTONTA—RIZKYBRESNET,
monout : E=42 HH ON

monch : F ¥ RJLIETE

Fy)IL—2ar AR setting AR KOUTDIRSA—2IZLEYBESIhET,
calin: ¥¥ ) IJL—2a3 70 FOBRELEEMT 5HE on . ASICIZERESNET,
calch: ¥ % JTL—L 3 FvRILES (0-255) : ASICIZERESINET,

calen0~7 : TNFN US~Ul5 ~DHEHN% 0,1 THELZET,

*EZAHA FYVITL—2a v AREREGFELITconfig AT FTN—FI I F7ICEESNET,

12



2.3. asic.ini 274l

FroRLBDOVthEEEEEZREL.GAHAADTHD T 74 ILTT, Vth<F v O RILES> EBH(0-63) ]
DITHXTHELET, asic. ini Z7AILIETIAILFELTEFHFIZALY T LI MIDLHRAE
SNET, FOMDIT7A4ILEBDIESIE loadasic AT KTA— KT 3REAHYET,

vtho:17
vthl:14
vth2:17
vth3:17

—_~

vth255:10

B 2-3.asic.ini 274N+ —< v bk

13



2. 4.

settings. ini Z7A4I)LIE. KV bz 7REEBICTIAILET

settings. ini 274JL

AT RO5IME 1 TRICEELET .
THEYDERIFUTOBKTT,
<fE&>: <HEE>

<EE>RFLPRFFEREFIENIZET S

BICERSN-BREETY,

BREEBPYI MYV TR

FARAEND

BEIT7A4ILTY, setting

REMBTY .. <KREE> [E<ER>

& 2-2settinga< v FEEZH (REGIIEAEFPGAL P X 42)

2% i BA REG M E
B
1] ip N—FDzF7IP7FLR — 192.168.10. 16
2 | bep UCP R— +BE - 4660
3| tep TCP R— +FBEE (RFEA) - 24
4 | vthoffset VIH S EEICNZ 1E (RFEE) - 0
5 | sigexg ESIBEFANEZ(0,1,2) X 10 0
6 | hold BN T SRS RENERELET, 10 of f
off F#=I% on
7 | edgemode BlEREE—F 10 edge
edge E£7=1& level
8 | cluster 0~15 (0 AY 1, 15 AV 16) 10 0
9 | monout E=4 A on/off 100-1FF of f
10 | monsen EZAF v 1 JLEIR on/of f 100-1FF of f
11 | monch EZAF Y RIBRE—F ONOBEOF v | 12 0
RILES 0 - 255 100-1FF
12 | monedge E-AEOBREE—F level £f-Id edge | 11 level
13 | edgewidth Iy TDiF 11 0
0:10ns
1:15ns
2:20ns
3:25ns
14 | timeevent BeElA R FOFERE, on Fi=(E off 11 on
15 | tOevent 04~ FDOEE, on Ff=IE off 1 on
16 | TOsync T0 FI#AEN{E on FEf=IE off 11 of f
17 | tofrange TOF % B 8 & on F f= & off | 11 of f

14




(tofmin/tofmax & H)

18 | tofmin &/ TOF 40-43 0
19 | tofmax &K TOF 44-47 0
20 | tofunit 0:10ns 1D 0
1:20ns
2:40ns
21 | mask0 YRUEBEELET, 0 v RY LAWL, 1| 20-3F A—I0: AT LA
mask255 EO VA KD
22 | calen0 Calibration &L 0 F£F=1% 1 1F #A—JL 0: Calibration
calen? calen0=U8. calen7=U15 HALGZWL
23 | calin Calibration ®AHNZEAH#HMILLET, off | (IF, 100-1FF) | off
Ff-lLon
24 | calch Calibration ™ A #1 % & % £ B @ | 100-1FF 0
Calibration ANHF v ILES 0 - 255
25 | calfrq Calibration DER#MZEIRELET, 1D low
low : 0.5Hz
heigh: 50Hz
26 | scnaen Vth Scan F¥® Monitor & 51 on/off 1F of f
27 | scncen Vth Scan B§® Calibration A7 on/off 1F of f

KEnAH LERDERICIE LERENHD EBEDIEFEANEZS),
settings. ini [CEREH L EWVSEIIWEAEEGZY XTI,

15




bcp:4660
calch:0
calenO:
calenl:
calen2:
calen3:
calen4:
calen5:
calen6:
calen7:0
calfrq:heigh
calin:on
cluster:15
edgemode:edge
edgewidth:0
hold:on
ip:localhost
mask0:0
mask128:
mask130:
mask192:
mask255:
mask8:0
mask9:1
monch: 0
monedge:level
monout:on
monsen:on
scnaen:off
scncen:on
sigexg:2
t@event:off
tOsync:off
tcp:24
timeevent:on
tofmax:0
tofmin: 0@
tofrange:off
tofunit:0
vthoffset:0

[Cc RN

[cNoNoNO]

NIRETHEMCIETY—FEhET,
B 2-4.settings. ini 27414 —< v b

16



3. 77—Lx7 (FPGA) LRt E

IELEVN

AEFLE

) Socket Connect ASIC Register Set Enable VTH Scan Sequence Enable
Socket Disconnect ASIC Register Set Status VTH Scan Sequence St

Asci Bzgh VTH R ¥+ >th

3.1. Vth X ¥+ >

VIHREF % VIELTOFIETEF v oIV (0-255) I LTETT %, HEDY—ILD vth_curve DHEEEIZ
ST HHANEBLNES,

E-SEME—FEHE (Ox11:MON_SEN) SGEEBIERIIEE

Vth ¥ ¥ 2§ 5 F v &Il Monitor Select Register (0x12) IZE% 5 (0-255 M IJL— )
Vth X &+ > Enable (Ox1E VT_SCN_EN=1)

Vth X & v L {KAEREER (OXT1E VT_SCN_SS==0)

Vth X &+ > Enable (0x1E VT_SCN_EN=0)

Vth X & v U#E8 (0x200~4byte DT Ox2FF £TD 64BIN THRIE SN B) EEE

©@ 0 ® e 0

17



FPGA I2& 2 Vth Ax v VETDHRBLELT, Vth AX YU I7MILEREDT—EPRBTEET, V7D
FY9T7TlE. &EF v RO 64BIN 20 L, BINREDA Ry FOEDMEENTRKAKE LS BINDIEE
BEFrURILOVthELET,

3.2. Asic

glpll
filt

ASIC DERE(F

0x100 [Z 128 /34 hExE (BCP IR K 255 /34 FETLHA—EITEETERLY)
0x180 12 128 /A iRk

0x1E 12 0 &<

Asic Register Set Enable ( 0x1E [Z 0x80 #&<)

© & 0 0 0

0x1E T 0x40 AL DD ZEHFD,

3.3. RBCP AEVYZYS

([11MPGD-256ch-4M-Board FA 4 R kA (5Byte) 7 7 — L™y T 7 HESSSE M4
2014118138 1.1l L ERE) ZLUTITRLET,

7 KL X (HEX) BYTE
A&
Bt ®T
0 3 4 Version Register
4 7 4 FPGA ID Register
8 B 4 Revision Register
C F 4 REA
10 10 1 Control Register 0
1 1 1 Control Register 1
12 12 1 Monitor Select Register
13 13 1 VTH Sequence Status Register

18




14 14 1 Board Temperature Register
15 15 1 FPGA Temperature Register
16 16 1 SRAM Initialize Sequence Status Register
17 16 6 REA

1D 1D 1 Extension Control Register
1E 1E 1 Command Register

1F 1F 1 Calibration Enable Register
20 3F 32 Mask Register

40 43 4 Minimum TOF Register

44 47 4 Maximum TOF Register

100 1FF 256 ASIC Register

200 2FF 256 VTH Scan Histogram Memory

19
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