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1. B=E

AAEHRZE(X GROWTH-FY2016 FPGA 7R— K (AT, T&RR— K] & E08) OBREICDULVTERBAT 53D TY.
AR— K, ADC TADIRL] % 2 fBRE#L THY. $2 T U TRIKEE S0MH z 120it D7 F AT T—5 %
Bitdch S 7) VU RIRETY, ADC DFlfEIIE FPGA TArix7] ZRULVTITLNVED,

AR— FOER®D A v F1Z(F, RaspberryPi3 AEHAIAETT,

2. HH—%E
HEEES 1—)L Y5 - hk &%
Artix-7
FPGA XC7A35T-2FTG256C
AHYBav% 50MH z
NEERICKY., BENLELZYET,
SIN : 26121xxx LARIIDAR— K
Spi-Flash ROM N25QO32A13ESEA0  32Mbit FPGA Config Fd
SIN : 27082xxx LAFEDHR— K
MT25QL128ABALESE-0SIT  128Mbit
AD9231BCPZ-65 - 2ch/ A&
MREE - 12hit
F o IR : 4ch
BT TR - MAX  65MSPS
ADC Vref Y/ &Et4ch
Vcom : 0.9V
ANAVE=F R 500
ANEEEFH - 35V GRIEETEF+4.8V)
AAaRH 4 - J1~J4 F1=1E CN4
. sBRr ~
MCP3208-BI/SL  x1 1 oo : 12~
SyREE - 12bit chl - imEt
F o LRl - &eh ch2 : 12V EivAlE
. S ch3 : 5V EFElE
1) 7))L ADC YT DJREIRE - S0KSPS e
ANEEEH . 0~33V chd - 33V ELALAE
' ) ch5 : CN4-7pin
Vref : 3.3V )
. ch6 : CN4-8pin
S YTFILIF - SPI .
ch7 : CN4-10pin
MCP4822-E/IMS  x1 {&
S fRRE . 12hbit
. FroRJLE  :2ch VoutA : CN4-9pin
Ny |
» 7L DAC HAEEEE  : 001~3.26V VoutB : CN4-12pin
Vref : 2.048V
S YTFILIF - SPI
BERY LM60BIM3 X2 {&
12V EFAIE
ERstAT T LT6106HS5 X3 {& 5V EFAIE
3.3V EFEIE




FT2232HL

SR IF —USB-UART Z#f:  x1 CNL1 : USB Micro-B
—USB-FT245 Z5i#a  x1

EEPROM [2CEEPROM  93LC46BT-I/OT  1Kbit FT2232 RERTER

SpaceWire 1Port CN2 : XG4C-1031

FEMREGTI R 2 254mmEyF 25x20 EY CN4 : FSS-42085-20

Yy hE X 85mm

RaspberryPi &t~ 4

254mmEyF 25Ix20 EY
Y4y & 18.67mm

CNS : SSCI-021104

RaspberryPi3 A GPOP  x6pin
: N6 : PSS-420256-
PERE D R & GND  x2pin CNB6 : PSS-420256-04
JTAG a9 43 FPGA Configulation A x1 {& CN3 : 87832-1420
FPGA LR LED 4hit AL LED1-4
RaspberryPi AFHLED  2bit & LED7-8
LED Spw A F—H A LED  2bit  #k - 7% LED5
Config Done HLED 1bit # LEDG
EEFR LED it # LEDS
\ RS54 KRS vF 1bit Swi
ALF Reset A wF it SW2
ARNEE 12V
EEAH HEER AT (RiR— FE{AENERF) J5  : MJ-179PH
i DC Cx w4 (5) Ffl& CN7 : L-3P-S3EN2
3E>aRY A (CN7) ZHHbER
Y4 X 9%5mm x 95mm x 29mm AR—YEFET
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31 BREBRARODIEER

> RasPi R— FA®D 5V ##481&, FPGA F—& #H& <4~ O USB #2H0D 2 RifELHY FT,
AR— Fhv5 RaspberryPi3 ~ 5V BREMHIET 5158, v /EVPLEL 3—FLTLEELY,
RaspberryPi3 [ Z&&, S 1uf= USB micro-B 1% 4 H\ 5 RaspberryPi3 NERBHAEIT I I5E(1E. v X
E> PLEHFTA—T UL TTIELY,
TEEERD No.2,36,8 DHAEHE T, 10 DER)—V X0, EROERET IC #HHET HBNHHY £
9, PLOBREEMEZRGWVESITEELTLZELY,
F1=. Pl 2 —T U THERT HBE. &A7R— K & RaspberryPi3 /h— FOEBRRAITRHZIT-o>TL
AN
s e RaspberryPi3 @
No | St | s | USBIMicOB wee | FEA
A E EB/AR17]iha 5V E‘éjﬁﬁtﬁ?ﬁ

1 | Open OFF OFF EROFF | &L

2 | Open OFF ON NG RasPi F7=[& FPGA HMENSRTEEMEL HYE T,

3 | Open ON OFF NG RasPi F1=[& FPGA HMENSRTEEML HYET

4 | Open ON ON BT ON | L

5 | Short OFF OFF EROFF | &L

6 | Short OFF ON NG RasPi &7=Id FPGA AMEN S ETREMA HYFET .

7 | Short ON OFF TR ON | 1L

8 | Short ON ON NG RasPi F1=[& FPGA hMENSRTEEMEL HYET




4. R"— FH#

41. FPGA
AAR— FIZEBE IN1= FPGA [ Artix-7 (BUF : XCTA3BT-2FTG256C) T,
> {{H\onovy 50MHz

FPGA TSN A EELHEES KU I/O IZIXTTREDELDHAHY £9 .
> ADI/\—#4 : 12hit ADC4ch

> Space Wire . 1 HR—Fk

> RaspbemyPi3  : GPIOx4. UART x1 (TXD,RXD)
> CN4 (FE# : GPIOx10

> SMEBIF . FT245, UART

4.2. FPGA Config & Clock

*FPGADaAV T4 Fal—avid ME—FOSPI 75y 23T 4¥al—3>TY,

- AVTAX2AL—2a R0 EVFTINT Yy TENFET,

- aAVT74F2L—> 34T, DONELED NmtTLET,

- Config DONE {EB {3/ \T—H >ty rELTLTHEY., UEY PRSI YFSWLEORLT
FPGADE Y T2 ITHEHSNTULET,

+3.3V FPGA +3.3V
SPI-Flash
+3.3V " [N25Q032A13ESE40] or
M2 [MT25QL128ABA1ESE-0SIT]
PUDC B
D00 |« »{ DQO
DO1 |« P»{ DQ1
CN3 B3V D02 |« P DQ2/W#
D03 |« | DQ3/HOLD#
™S ¢ ™S FCS [« P St
TCK TCK
TDO TDO CCLK |[€—A\\——] cLs
TDI TDI
— DONE
»| N14
JTAGORS4 i
87832-1420 33V
0sc —%
50MHz VvV <O MW |E » F_RESET
J_ | (FPGA Reset)
573 J
O— LED6
SWi1 DONE LED
RESET Switch
2017/08/22




43. 7O AR

AHR— KFIZIE, ADC (AD9231) % 2 A& L TLVET,
FFHAdOANEREITEDEEY TI,

>

YV VYV VY

5V GRIEETEEEFH+4.8V)

Y DI RIRE 50MHz
SERE 12bit
ADF ¥ oRIVEL 4ch
ARAE—HF R 50Q
AN EEEE

Vref +1V
Vcom +0.9V

CN4

Ja @

ADC3.IN

ARAVE—H VR
50Q

Vin £5V(max) ATT;B‘;"B ©.26%) Gain=1
J1 8 :

i i AD8045
ADGO.IN 75Q 30Q
Vin £5V(max) ATT;B‘;"B ©26%) Gain=1
2 & ’

i i AD8045
ADG1IN 75Q 30Q
Vin £5V(max) ATT 18 O iy
J3 2 '

% i AD8045
ADCZ_IN 75Q 30Q

Gain=1

Vin £5V(max) AT, 18 028 gain=y

Lo

75Q 30Q

40pin NS

——» ADCO_IN
—» ADC1.IN
——» ADC2.IN
——» ADC3.N

VCOM2
(03v) €

TP10
[]

ADCH1

ADGC2

AD9231BCPZ-65

AD9231BCPZ-65 FPGA
Vin-A
CLKin+ ADC_CLKO
DCOA ChAB ADCCLK
DCOB »
DATA ChA 13bit »
&OR ChB T3bit »
SYNC ADC_SYNC
AAA
ADC_OE#
ADC_PDN
ADC_SCLK
»{ADC_SDIO
ADCO_CSB
ADC1.CSB
'VY
SYNG BANK34
DCOA ChAB ADCCLK |
DCOB >
DATA ChA 13bit »
vem &OR ChB 13bit »
Vin-B CLKin+ ADC_CLK1

2016/08/05




4.4. SpaceWire (LVDS AHA)
ARAR— RIZ(E, SpaceWire BERDNIRI 2 & LT 10 EVDRY Y X2 A TE Ay F— (XG4C-1031)

Z 1EEHLTLETD,
LVDS Driver Receivers CN2
FPGA SN65LVDS049 XG4C-1031
o DIN-
N16
10 L7N SSWON l—,/\/\/\—] -~
o SIN-
M16
10.L7P WS r\/\/\/\—] e
BANK 14 GND
—— GND
| SOUT+
M14
10_L4N
SpW_SOUT >L SOUT-
| DOUT+
L14
10_L4P
SpW_.DOUT >L DOUT-
2016/07/13

¥ AR— RIZEHE L TULVS 3R %3 SpaceWire 3RIED Y A - O Dsub9 E a4 2 Tl
TELMD T, SpaceWire Bizs ST T SI5AILAEEROR I A ERAE L TLFZELY,

45. USB-UART/IFT245 4 8 —TJ 1 —RX

AHR— KIZIE. FPGA DHVERA B2 —D T —ARIZ FT2232HL & L TLVET,
FT2232HL (£ CN1 (USB micro-B a4 4) [CEEShTULVET,

CN1
FT2232
USB micro—B FPGA
vsg; — o o BCBUSIEO] | o 'S UART o
0P | ol op BDBUS[7:0] [ 7 »
) L
D — 16
ACBUS[7:0] o, _FT245
GND ADBUS[7:0] < » BANK14
PWRSAV
RESET# 3
PWREN# |——r—Fp
SUSPEND#
0sG1 EEDATA s EEPROM
12MHz | Xtal froes 93LC46BT-1/0T
0SC0o
2016/08/06

FT2232 [3/\D—t—TE—KIZHY ET,

EEPROM (X FT2232 DERET—R2 DRI BLIGNET,

CN1 @ USB a4 4h5 VBUS (BV) AfEEShTLVELE &=,

HET—RIEF/EATOY S L MProg ZFERAL. USBRBETEEZRADHET,
MProg [& FTDI #1044 bAoA 2A—RTEET,




46. SPI - ADC, SPI -DAC

A— RIZIE SPI 4 % —2T 2 —X M 12bit x2ch @ DA 3 >/ \—% MCP4822 A3 1 {E & . 12bit x8ch D AD
3 2/3\—4 MCP3208 ¥ 1 fEE&Ei S TULVET,
MCP4822 & MCP4822 (& RaspberryPi @ SPI IZ&k > THIEHIENET,
* DA 22/ \—% MCP4822 M AlE CN4A @ 9pin, 12pin ~EfT SN E T,
- AD O /\—% MCP3208
CHO, CH1 [ZIEAR— R LDBEL Y hER SN ET,
CH2, CH3,CH4 [ZEIBES 4 > (12V, 5V, 33V)DERAE ZIT 5 1=
CH5, CH6, CH7 [d CN4 @ 7pin,8pin,10pin NEfr S E T,

. EREHRIAMP [CHET SN FESS

uis
one Slow DAC 33V
FSS-42085-20
(HVFEAR) [MCP4822-E/MS]
Vdd |«
9pin [« VoutA cs# |«
g >
12pin [« VoutB SCK I«
CN5
[LM60BIM3] $SC10-021104
(RaspberryPi3)
U19 [sa gt 4 FRGASE
U21 |:a fs 24 DCDCHE SPICEO#
3| CHO
[LT6106HS5] cst | —| SPLCEH
— CH1 Dout SPLMISO
U22 | EistiBlAMP i Din < ~| spimos
VEFREH o o CLK |« SPICLK
U26 (EsRetaAMP g
(BVE et P CH3
U23 | E5REHAIAMP »| cHa u28
(B3VERETAD Vref3.3V
Vref - REF3033
Tpin VA Y| CH5
8pin VWA P»| CH6
10pin VWA P»{ CH7
- l u20
Slow ADC
[MCP3208-BI/SL]
2016/08/06

4.6.1.DAC (MCP4822) A

Vout HAHEFEEE 001V ~ 326V
Vout = ( 2048V x DACERTEIE ) x G / 409%
¥ Vref = 2048V - (NERY) 77 LUREE)
% G = DAC IERD Gain xmﬁ
- HAEFE Vout HAEE Vout
DACEIERE | (pqan Gain = 1 5eE) (P8R Gain = 2 SBEE)
1000 (Ox3ES8) 0.5V 1.0V
2000 (0x7D0) 1.0V 2.0V
3000 (OxBBS) 15V 3.0V
3260 (OXCBC) 1.63V 3.26V
4095 (OXFFF) 2.048V SR RE]

10



4.6.2.ADC (MCP3208) A A

Vin AAZEEEE 00V ~ 33V

ADCHAHT—% = (409% x Vin) = Vref

% Vref = 3.3V

ANEFE Vin ADC T—4
Y 1241 (0x4D9)
2V 2432 (0x9B2)
3V 3724 (OXESC)

463.BEEYHER

BEEOUEHERX (W BEEUUHAERE. TC : FHELRRE)

- (F)
- (F)

Vo
TC

Il
—~

+6.25[MV/C] x T[C] ) + 424[mV]
Vo—424[mV] )=+ 6.25[mV/C]

ADC T—4
526 (0X20E)
720 (0x2D0)
914 (0x392)

BE TC
0fE
25
50 £

BE W
+424mV
+580.256mV
+736.5mV

4.6.4. BiRETAGES

EimaHAETE Vo : EmatA AMP HAEE. Isense[A] : EFHIE)

> U22(12v &) & U26 5V ER)DETER

Vo = Isens[A]
Isens[A]

= Vo= (0.02[Q]

x 0.02[Q] x
x 50)

50

Bt Isens[A]

EE Wo[V]

ADC T—%4

1A

1V

1241 (0x4D9)

2A

2V

2482 (0x9B2)

3A

3V

3724 (OxESC)

> U233 @3 ER)DFER
x 002[Q] x
x 100)

Vo = Isens[A]
Isens[A]

= Vo= (0.02[Q]

100

Bt Isens[A]

EE Wo[V]

ADC T—4

0.1A

02V

124 (0x07C)

0.5A

1V

1241 (0x4D9)

1.0A

2V

2432 (0x9B2)

11

BEN SBEEEH
BEN SREEEH



EREEE

AR—
—CL\gsTo

- A7R— KAV RaspberryPi3 ~OERMAEITSIBAL.

RICITERBAADa R4 E LT, CN7 (IL-3P-S3EN2) & J5 21gDC Uxw¥) hEESHh
CN7 & 5 (IREBFIER LWL TLEEELY,

O NEVIPLEYI—MLET,

RaspberryPi3 @ USB-microB 1 #% 2 M L EHEERMIGT HIHEIE. PLEA—TUITLTLZELY,

FEMIE [3.1F

12V ERZ4 >, 5V E

ﬁ?x)\ﬁwli._.\,m ] % Z iR LT < T’ é LY,

BRSA ., 33VERTA VIHEND

EEIX., K& ERETAI AMP (2
KO TEEIZETME N, AD O/ \—4 MCP3208 TeHAlShET,
T [464 ERETAEIE | ZBRBLTEEEL,

12V

u22

AMP

EmatAl |

CN4: FEAx
.

= J

IL-3P-S3EN2

J5

——f—

DCT¥vY

2016/08/06

219 l

i%:i5 78

U26

AMP

AT

P HV12V  (max 740mA)
(max 200mA)

P +3.3V  (max 200mA)

~———

CNb5:Raspberry Pi

v21 JP1
> 1§X(:q>af)\/ 45V (max 2000mA)
B
DC/DC
TPS563209
uzs U20:MCP3208
e e
L} Vref
LDO
REF3033AIDBZR U1~Us:
u25 OPAMP X 8
12V => +5V " »
VAN s (I P AV e e
12V => -5V I:
Flit P A-5V  (max 188mA)
0.3A(max) e - ma<1e+2$x4
#43%DC/DC
PQMC3-D12-D5-S
u10, Utt:
u29 AD9231 x 2
> gg(;/m::(nlix | AVDD  (max 145mA)
P DRVDD (max 14.8mA)
gijti?ﬂu ' SOy g
ST BU18UB3WG

AMP

u24 U9:XC7A35T
12V => 3.3V N (&> H3Y
2A(max) N‘; P VCCIO " Z0oma)
l:%:i3 73
12v => 1.8V -
VCCAUX
2A(max) - (max 500mA)
12v => 1.0V wl VCCINT
3A(max) | VCCBRAM
(max 1000mA)
DC/DC
TPS65251

U20:MCP4822

Vdd (max 0.75mA)

U12:FT2232
VCCIO

.
> VREGIN_(max 70ma)
>

VPHY,VPLL
(max 60mA)

12




5. ARHYBRE EVTFHALY
QRS AOELOEY STEUTFISRLETS,

5.1.

5.2.

[CN1] USB
< aAxv% (CND

: 10118194-0001LF  (Amphenol)
(USB micro-B a4 %)

1 9]

| e s

No. | SIGNAL e
1 |VBUS FT2322 PWRSAV
2 | DM FT2322 DM
3 |DpP FT2322 DP
4 |ID RiERT
5 | GND -
[CN2] SpaceWire
< aARY%H (CN2)  XG4AC-1031  (FLBY)
v
Sroooool!
1o[l2oooof],
No. | SIGNAL /0 No. | SIGNAL /0
1 | Din+ LVDS IN+ Din- LVDS IN-
3 | Sint LVDS IN+ 4 | Sin- LVDS IN
5 |GND GND GND GND
7 | Sout- LVDS OUT- | 8 | Sout+ LVDS OUT+
9 | Dout LVDS OUT- | 10 | Dout+ LVDS OUT+

13




53. [CN3]JTAG

< 3% (CN3)

: 87832-1420

(MOLEX)

13
14

| — |

ooooooo0

ooooooo

87832-1420

No. | SIGNAL No. | SIGNAL Hehsk

1 | GND VREF +33V

3 | GND 4 | TMS FPGA M7
5 | GND TCK FPGA L7
7 | GND 8 | TDO FPGA N8
9 | GND 10 | TDI FPGA N7
11 | GND 12 |- NC

13 | GND 14 |- NC

14




54. [CNA]JFEIR~FPGA R— FiEHIRY 4
AAR— FIE CNA 2R L TFRIREBRL TOES,

< ax%94 (CN5)
@54ammEyF 25Ix20 EVH Yk

: FSS-42085-20

(E&#)

V7w bEE 85mm)

O0D0O0ODO0ODO0OOOODDODOOOODOOOODO
(o o O e R N = I I I = = = R = I = = I = ] S

40

No. | SIGNAL BT No. | SIGNAL ST

1 | ADC3 IN 7045 AAhERE ADC2_IN 7+ a4 AhEE
3 | ADCLIN 7HOSASNERK | 4 | ADCO_IN 7+a4 ALER
5 | GND - GND -

7 | Slow_ADC5 MCP3208 CH5 Slow_ADC6 MCP3208 CH6
9 | Slow_DACO MCP4822 \outa 10 | Slow_ADC? MCP3208 CH7
11 | GND - 12 | Slow DAC MCP4822 \butb
13 | FPGA_GPIOO FPGA L5 14 | GND -

15 | FPGA GPIO2 FPGA M4 16 | FPGA GPIO1 | FPGA L4

17 | FPGA_GPIO4 FPGA M1 18 | FPGA GPIO3 | FPGA M2

19 | FPGA GPIO6 FPGA N4 20 | FPGA GPIO5 | FPGA M5

21 | FPGA GPIO8 FPGA N2 22 | FPGA GPIO7 | FPGA N3

23 | FPGA GPIO10 | FPGA P5 24 | FPGA GPIO9 | FPGA N1

25 | GND - 26 | GND -

27 | RasPi_SCL CN5 5EY 28 | RasPi_SDA CN5 3EY

29 | RasPi_GPIOO CN5 7FEY 30 | RasPi GPIO1 |CN5 11FY
31 | RasPi_GPIO2 CN5 13E> 32 | RasPi_GPIO3 |CN5 15EFY
33 | GND - 34 | GND -

35 | +33V EIRERE 36 | +33V ERER

37 | +5V EIRERE 38 | +5V ERER

39 | +12Vv BRI 40 | +12Vv EIRER

15




5.5.

[CN5] Raspberry Pi
A7R— Kl CN5 %13 L T Raspberry Pi3 L3 L TLVET,

< ax%o% (CN5)

: SSCI-021104

@54ammEyF 25Ix20 EVH Yk

(RAYFHA IV R)

V7Y &S 18.67 mm)

2ffboooocoooooooooooooaol 40
iloooooooooooooooooooaol 39
HaEAnsR-R
No | SIGNAL BT No | SIGNAL BT
1 |- REEfT +5V JP1
3 RasPi_SDA CN4 28EY 4 | +5V JP1
5 RasPi_SCL CN4 271EY GND GND
7 RasPi_GPIO0 CN4 29E> RasPi_TXD FPGA K13
9 GND GND 10 RasPi RXD FPGA L13
1 RasPi_GPIO1 CN4 30E> 12 RasPi-FPGA_GPIO0 FPGA P4
13 RasPi_GPIO2 CN4 31EY 14 | GND
15 RasPi_GPIO3 CN4 R EY 16 RasPi-FPGA GPIO1 FPGA T4
17 |- P S 18 RasPi-FPGA _GPIO2 FPGA T3
19 | SPI_MOSI 20 | GND GND
21 | SPL_MISO SPI-ADC 22 | RasPi-FPGA_GPIO3 | FPGA R3
= SPI-DAC =
23 | SPLSCLK 24 | SPI_CEO# SPI-DAC
25 | GND GND 26 | SPI_CE1# SPI-ADC
271 | - REEfT 28 |- R
29 | RasPi-board GPIO0O | CN6 1EY 30 | GND GND
31 | RasPi-board GPIO1 | CN6é 2 EY 32 | RasPi-board_GPIO2 CN6 3EY
33 | RasPi-board GPIO3 | CN6 4 E> 34 | GND GND
35 | RasPi-board GPIO4 | CN6é 5EY 36 | RasPi-board_GPIO5 CN6 6E>
37 | RasPI_LEDO LED7 (Ff) 38 | RasPl_LED1 LEDS (Ff)
39 | GND GND 40 RasPl_SW SW2
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5.6.

< 3axo% (CNe)

[CN6] RaspberryPi it E A\ v 54—
:254mmEyF 25Ix4EY EAvS

oooaol8
1loooaol?
No. | SIGNAL Tk No. | SIGNAL RS
1 | RasPi-board GPIOO | CN5 29 FY | 2 | RasPi-board GPIO1 CN5 31EY
3 | RasPi-board GPIO2 |CN5 32 EY | 4 | RasPi-board GPIO3 CN5 3BEY
5 | RasPi-board GPIO4 |CN5 35FE> | 6 | RasPi-board GPIO5 CN5 36 E>
7 | GND 8 | GND
5.7. [CN7] BRa®V 4
< aAxRIA (CN7) - IL-3P-S3EN2  (JAE)
12V : IL-3P-S3EN2
No. | SIGNAL = N e
1 | VINIV | 12V BEAA 119 © ©|3
2 | GND GND A
3 |- P SET
58. [J5] BRI YvY
< aAxrvA (15) : MJ-179PH  (RJUEELR)
QIMmiBEDC v vY)
No. | SIGNAL &%
J | VIN12V 12v ERASN 6.00— >
- REST 01.95
S GND GND A7
SBJ
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6. FPGAEYT7HYA Y
FPGA DEVT7HA VELUTITRLES,

6.1. Clock & Reset

SIGNAL PinNO. InterFace 110 Active Remarks
CLKIN N14 LVCMOS33 | IN FPGA System CLK
50MHz
F RESET# T2 LVCMOS33 IN Low FPGA Reset
6.2. LED
AR—FLED LED I3 LET,
SIGNAL PinNO. InterFace /10 Active Remarks
FPGA _LEDI[1] P1 LVCMOS33 | OUT | Low LED1
FPGA LED[2] P3 LVCMOS33 ouT Low LED2
FPGA LEDJ[3] R2 LVCMOS33 ouT Low LED3
FPGA_LED[4] R1 LVCMOS33 | OUT | Low LED4
6.3. RasPi-UART
a5  CN5 Z5&L T RaspberryPi IZIEf S ET,
SIGNAL PinNO. InterFace 110 Active Remarks
RasPi_ TXD K13 LVCMOS33 IN CN5 8F>
RasPi RXD L13 LVCMOS33 ouT CN5 10>
6.4. RasPi-FPGA GPIO
a4  CN5 %5&L T RaspberryPi IZiE S E T,
SIGNAL PinNO. InterFace 110 Active Remarks
RasPi-FPGA GPIO[0] P4 LVCMOS33 /0 CN5s 12E>
RasPi-FPGA_GPIO[1] T4 LVCMOS33 | I/0 CN5 16 EY
RasPi-FPGA GPIO[2] T3 LVCMOS33 /0 CN5 18 EY
RasPi-FPGA_GPIOJ[3] R3 LVCMOS33 /10 CNs 2EY
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6.5. FPGA_GPIO
FERAIRI S CNAITHERBRLET.

SIGNAL PinNO. InterFace /0 Active Remarks
FPGA_GPIO[0] L5 LVCMOS33 IO CN4 13EY
FPGA GPIO[1] L4 LVCMOS33 I/O CN4 16E>
FPGA _GPIO[2] M4 LVCMOS33 | I/O CN4 15E>
FPGA_GPIO[3] M2 LVCMOS33 I/O CN4 18EY
FPGA _GPIO[4] M1 LVCMOS33 | I/O CN4 17E>
FPGA GPIO[5] M5 LVCMOS33 IO CN4 20E>
FPGA GPIO[6] N4 LVCMOS33 I/O CN4 19E>
FPGA GPIO[7] N3 LVCMOS33 I/O CN4e 2EY
FPGA GPIO[8] N2 LVCMOS33 I/O CN4 21E>
FPGA GPIO[9] N1 LVCMOS33 I/O CN4 24E>
FPGA GPIO[10] P5 LVCMOS33 IO CN4 23E>

6.6. SpaceWire LED
SpaceWire R 7—#% XFR/RF LED IZHEfi S ET,

SIGNAL PinNO. InterFace /10 Active Remarks
SpW _LED R K12 LVCMOS33 | OUT Low LED5 7
SpW_LED G M12 LVCMOS33 | OUT Low LED5 #k

6.7. SpaceWire (LVDS AHA)
LVDS /Ay 77 %@L TR Z CN2 I SNET,

SIGNAL PinNO. InterFace 110 Active Remarks

Dout+ : CN2 10 E>
Spw_DOUT L14 LVCMOS33 | OUT Dout- - CN2 9 EY

Sout+ :CN2 8 EY

SpwW_SOUT M14 LVCMOS33 | OUT Sout. L ON2 7B

Sin+:CN2 3 EY
SpW_SIN M16 LVCMOS33 IN Sin- . ON2 4Ev
SpW_DIN N16 LVCMOS33 IN Din+:CN2 1EY

Din- :CN2 2EY
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6.8. ADC Config

AR— KD ADC[AD9I231] DEREIZFEREINET,

SIGNAL PinNO. InterFace /0 Active Remarks
high = power-down device.

AD_PDWN J16 LVCMOS18 ouT IO\?V = rﬁn device, normal operation.
AD_OE# H16 LVCMOS18 | OUT Sﬂtﬁg?ha””e”*a“d B digital
AD SCLK G16 L\VCMOS18 ouT SCLK = 25MHz
AD SDIO G15 LVCMOS18 I/0 SPI-Data

AD1 CS# H14 LVCMOS18 ouT Low SPI-Chip slect

AD2 CS# D6 LVCMOS18 ouT Low SPI-Chip slect

6.9. ADC Sampling DATA
AR— K_E®D ADC [AD9231 |Ic#Ek s E S,
SIGNAL PinNO. InterFace /0 Active Remarks

AD1 ORA F15 LVCMOS18 IN

AD1 DA[11] F14 LVCMOS18 | IN

AD1_DA[10] E16 LVCMOS18 | IN

AD1 DAJ9] E15 LVCMOS18 IN

AD1 DA[8] D16 LVCMOS18 | IN

AD1 DA[7] D15 LVCMOS18 IN

AD1 DA[6] C16 LVCMOS18 | IN

AD1 DA[5] B16 LVCMOS18 | IN

AD1 DA[4] B15 LVCMOS18 IN

AD1 DA[3] Al5 LVCMOS18 | IN

AD1 DAJ2] Al4 LVCMOS18 IN

AD1 DA[1] B14 LVCMOS18 IN

AD1 DAJ0] Cl4 LVCMOS18 IN

AD1 DCOA D13 LVCMOS18 IN 50MHz
AD1 DCOB E12 LVCMOS18 IN 50MHz
AD1 ORB Al3 LVCMOS18 IN

AD1 DBJ[11] C13 LVCMOS18 | IN

AD1 DBJ[10] Al2 LVCMOS18 IN

AD1 DBJ[9] B12 LVCMOS18 IN

AD1 DBJ[8] Ci12 LVCMOS18 IN

AD1 DBJ[7] c1u LVCMOS18 IN

AD1 DBJ[6] B11 LVCMOS18 IN

AD1 DBJ[5] D10 LVCMOS18 IN

AD1 DB[4] B10 LVCMOS18 | IN

AD1 DBJ3] Al10 LVCMOS18 IN

AD1 DB[?] C9 LVCMOS18 | IN

AD1 DBJ1] B9 LVCMOS18 IN

AD1 DBJ0] A9 LVCMOS18 IN

AD1 SYNC A8 LVCMOS18 | OUT

AD1 CLK Cc8 LVCMOS18 ouT 50MHz
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SIGNAL PinNO. InterFace /0 Active Remarks

AD2 ORA A7 LVCMOS18 IN

AD2 DA[11] B7 LVCMOS18 IN

AD2 DA[10] Cc7 LVCMOS18 IN

AD2 DA[9] B6 LVCMOS18 IN

AD2 DAJ8] C6 LVCMOS18 IN

AD2 DAJ[7] A5 LVCMOS18 IN

AD2 DA[6] B5 LVCMOS18 IN

AD2 DAJ5] D5 LVCMOS18 IN

AD2 DA[4] A4 LVCMOS18 IN

AD2 DAJ3] B4 LVCMOS18 IN

AD2 DAJ2] C4 LVCMOS18 IN

AD2 DA[1] C3 LVCMOS18 IN

AD2 DAJ0] A3 LVCMOS18 IN

AD2_DCOA D4 LVCMOS18 IN 50MHz
AD2_DCOB E3 LVCMOS18 IN 50MHz
AD2 ORB A2 LVCMOS18 IN

AD2_DBJ[11] B2 LVCMOS18 IN

AD2 DBJ[10] B1 LVCMOS18 IN

AD2 DBJ[9] C1 LVCMOS18 IN

AD2 DBJ[8] C2 LVCMOS18 IN

AD2 _DBJ[7] D1 LVCMOS18 IN

AD2_DBJ[6] E2 LVCMOS18 IN

AD2 DBJ[5] El LVCMOS18 IN

AD2 DB[4] F2 LVCMOS18 IN

AD2 DBJ3] G2 LVCMOS18 IN

AD2 DBJ[2] Gl LVCMOS18 IN

AD2_DBJ1] H2 LVCMOS18 IN

AD2 DBJ[0] H1 LVCMOS18 IN

AD2 SYNC J1 LVCMOS18 | OUT

AD2 CLK L3 LVCMOS18 | OUT 50MHz
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6.10. FT2232
AAR— F O FT2232 [THfiShET S

SIGNAL PinNO. InterFace I/0 Active Remarks

FT2232 RESET M15 LVCMOS33 ouT

0: Normal operation.

1: USB SUSPEND mode
PWEREN# R5 LVCMOS33 IN Low or device has not been

configured.

Active low when USB is in
SUSPEND# N11 LVCMOS33 IN Low suspend mode.
BCBUS6 T5 LVCMOS33 -
BCBUSS5 R6 LVCMOS33 -
BCBUS4/TXLED# P6 LVCMOS33 IN Low
BCBUS3/RXLED# N6 LVCMOS33 IN Low
BCBUS2 R7 LVCMOS33 -
BCBUS1 T7 LVCMOS33 -
BCBUSO/TXDEN P8 LVCMOS33 IN
BDBUST7/RI# R8 LVCMOS33 | OUT Low Ring Indicator Contro
BDBUS6/DCD# T8 LVCMOS33 ouT Low Data Carrier Detect
BDBUS5/DSR# N9 LVCMOS33 ouT Low Data Set Ready
BDBUS4A/DTR# P9 LVCMOS33 IN Low Data Transmit Ready
BDBUS3/CTS# T9 LVCMOS33 ouT Low Clear To Send
BDBUS2/RTS# T10 LVCMOS33 IN Low Ready To send
BDBUS1/RXD R10 LVCMOS33 ouT
BDBUSO/TXD P10 LVCMOS33 IN
ACBUS7 P11 LVCMOS33 -
ACBUSG/OE# N12 LVCMOS33 ouT Low FT245 Output enable
ACBUS5/CLKOUT N13 LVCMOS33 IN FT245 60 MHz Clock
ACBUS4/SIWUA P13 LVCMOS33 ouT FT245 The Send Immediate
ACBUS3WR# P14 LVCMOS33 ouT Low FT245 Write Enable
ACBUS2/RD# P15 LVCMOS33 ouT Low FT245 Read Enable
ACBUSUTXE# P16 LVCMOS33 IN Low FT245 Write Fifo Available
ACBUSO/RXF# R11 LVCMOS33 IN Low FT245 Read Fifo Available
ADBUS7/D7 R12 LVCMOS33 /0 FT245 FIFO data
ADBUS6/D6 R13 LVCMOS33 I/0 FT245 FIFO data
ADBUS5/D5 R15 LVCMOS33 I/O FT245 FIFO data
ADBUS4/D4 R16 LVCMOS33 /0 FT245 FIFO data
ADBUS3/D3 T12 LVCMOS33 I/O FT245 FIFO data
ADBUS2/D2 T13 LVCMOS33 | I/O FT245 FIFO data
ADBUS1/D1 T14 LVCMOS33 I/0 FT245 FIFO data
ADBUS0/DO T15 LVCMOS33 I/O FT245 FIFO data
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6.11. FPGA k& HinF

TEELD FPGA I FIIXRFERTY,

PinNO. BANK PinNO. BANK
Gl1 15 E6 35
Gl4 15 D3 35
H12 15 F5 35
G12 15 F4 35
H11 15 F3 35
F13 15 G5 35
F12 15 G4 35
J15 15 H5 35
H13 15 H4 35
D14 15 J4 35
D11 15 J3 35
Ell 15 H3 35
E13 15 K1 35
D9 15 L2 35
D8 15 K3 35

K2 35
M6 14 K5 35
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7. "— FHEE

GROWTH FPGA
Rev 1.0

HCP3!

TP1,TP2

ST M——' [ 5
A09231BCPI-65
s . L

TP4,TP5
TP7,TP8
TP10.TP11

[05] [on7][swi] [ons] [ont| | cne|
A—ROMR (M)
No. | Component Description No. Component  Description No. | Component Description
CN1 | #MR&(E IIF (FT2232HL) J-J4 | 7HBAYAA LOMO aHRH4 LED9 | EiE LED(#%f)
CN2 | SpaceWire Fa%94 J5 12v ER#EE DC vy SWL | YtzwbRA1vF
CN3 | FPGA v 4% A JTAG JP1 RaspberryPi3 EiRHHIAT v/ < SW2 | RaspberryPi ;UFRRSARFRAvF
CN4 | FEMRIEGRAaRYS LED14 | FPGA AR LED 4bit(15f)
CN5 | RaspverryPi3 a4 LED5 | SpaceWire Status LED 2bit (#&- %)
CN6 | RaspherryPi3 JiEEE > AvAH— | LED6 | FPGA a2 744 #&T LED(#&E)
CN7 | 12v ER#E a2 LED7-8 | RaspberryPi jF LED 2bit (F)
TP3 o TPLTP2
T | D T | FravEsmEey (2R
TP12 TP10,TP11
TP13 | FRREY +12V TP19 TRNEY +5V
TP14 | TRMEY +10V TP20 TANEY A+18V
TP15 | TRMEY +18V TP21 GND
TP16 | TRREY +33V TP22 GND
TP17 | FRREY A5V TP23 GND
TP18 | FRRMEY ALV TP24 GND
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