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Jumper | Setting | ¢
JP1 ON
JP2 ON
JP3 ON
JP4 ON
JPS ON
JPE CFF
JP7 ON
JPE ON
JPg ON
JP10 ON
JP11 CFF
JF12 1-3, 24
JP13 5-6
JF14 2-3
JP15 ON
JP16 ON

R WA EHBE

1E+5V HUESAE T, %4 100-240VAC B % HAE A J1, KA B 1 1 B s
Heil . cubesat Kit £k % f T AR A FLE #F A +5V Y. G0 R i T B +5.5V 1] g Bl cubesat kit

AL AR . 24 cubesat kit 4 _E ELI LR IN5 2 D) SV F s {1 !

; Signal | Location | Value | v
+5W TPS +5W
WCC TP12 +3.3V
WVCC_MCU TE20 +3.3Y
WCC_232 TP21 +3.3V
W 232 TP18 = +5Y
W-_ 232 TP22 = -5V
+5W_SW TP10 ov
RETMNMI TP8 +3.3Y

Table 2: Startup Voltages for Development Board for
MSP430 Flight MCU
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RETT IR LAt

USB 21

T 3 Pumpkin A @] 1 cubesat kit ) USB IK #) M cubesat kit P4 b
Chttp://www.cubesatkit.com/driver/usb/) . 4% #8 AN-27 4R EEVRIK PC ML _E%e3% USB 35 .

VERE: cubesatkit HUAEAT] Pumpkin 2 FELB I IRENFLR,  HAR AR TR SRR T H AN B
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MIF R EHAE+5V B FH USB HIZEHE USB i 54k 1) PC HUAE. k¥ PC MLk
SYPHIXAS USB B 5%, R4E FTDI SR 5 i 2e%% . JF i :

Signal Location | Value | +
+57 _USE TP11 +5V

VEC IO TP13 +3.3V
-RET_USH H7.3 +3.3V

Table 3: Voltages for Bus-powered USB Module on
Development Board for MSP430 Flight MCU
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H & cubesatkit
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9 H P AL PCB #EER R PC/104 A AH R H R ST FE 10 8. 9 4b, IX Sep b ZiAy

T cubesat system bus 1% Hz4s I, XA BEZL I cubesatkit bus 5 Flight Module #Hi%

Cubesat kit Slot:

Cubesat kit 447t I i Ge i 452 11 - 8% PC/104 A8 T Flight Module. X
LEREERKA7 E A Slot 0 3 Slot 5. BEHL IR AE—#EAedE PCB . Slot 0 —fi/2& Flight
Module. ELAA 237 41T TR TR :



Slot Accepts Height Constraints on Module
’ OCnly the Flight Module can be mounted
o | Friaht vod L in Slat 0,
bgit Moduic 25?'12m Cannat accept MHX transceiver if Slot 1
is occupied by a FC/104 module.
User module must provide powered
PC/104 connectors or include PCM104
stack-through connectors if PC/104
modules are used in Slots 2-5.

User module or 15mm | Can be occupied by a PCH04 module if
PCH0O4 ar caonnectivity between user modules
module 25mm and the Flight Module is not required.

When MHX transceiver is fitted on Flight
Module, companent keep-out area on
underside of module must be
observed.

Uzer module or 15mm

2 RC/104 or
module 25mm
User module or 15mm
3 FC/104 ar
module 28mm
User module or %an;nn
4 PCH04 =
module 23mm
Greatly reduced topside component
5 User module &mm height. Only available when 15mm
low-profile) spacers are used between Slot 0 and

Slot 1.

Table 4: Slot Descriptions = Mechanical Compatibility

Inter-Slot [&]#F :

H A PC/104 FEFLAS AL, WASAHAR 1) Module (R 85— 15mm. 488 A7 1l 4k Clan
MRS

42D)

Lk 1) Slot: Slot 0, Slot 4, Slot 5.

Slot 0:

2 Flight Module /1) MHX JE&k IO LEE e To gk il Bt 25mme (i A

S 15mm), £ Slot 0 1 Slot 1 7 [a) %5 FH S 248,

Slot 4:

R Slot 4 # i Ja — MEE E R 00E, A A SZ AR AR A 13mm B 23mm),
FAKH Slot 0 [l 28K s o iR Slot 5 LI AE, JB4 Slot 4 24548 FHARUE

15mm 24,




Slot 5:
R Slot 5 /E Ky d5e 5 —A> Slot #REHRATHT, S At ) SCHEK B2 N AR 6mm
I ) SR B

F 35 S H AR A 25005 B O cubesat kit PRSI R 5, ARG RS H OO 2400 7 1)

T 26451

f§i ] Cubesat kit, /o] LI Z #0522 HL S H O ¥ Cubesats. 11 1431 7R FH —Fl i
A R, R P s ek PC/104 BEESE Flight Module -ifii. Cubesat System Bus Al
PC/104 Bus Z ][4 &1l it PC/104 (P4 a8 N—MEEERE 7 —AMBidk . Cubesat System

Bus FUIEFL AT PC/104 M4 ) 225 (0 B /e AH I FRIAE cubesat |, (HERHER —FERT.

R FHEPT2 10%10%10 19, Sbr b, FATHW DURAE S E Y R 10%10%20 o
10*10*30

1. Flight Module+MHX Jo£k ISR HL+1 FH bR
ROPPHCE AL Flight Module (I B[22 —A> MHX GBI, —AH]
JUREER (34 %84T 7] Flight Module 1) Flight MCU #£E#2#25K ) . Flight Module i
WA~ Cubesat System Bus 34 #%-5 F P A HURIE . X PRCE 75 22 25mm 1) 38 7E

Slot 0 1 Slot 1 Z [a], A& MHX £k s R HLA I 218 1 45 Th]



2. Flight Module+MHX JGZk IR HL+4 HI - Bk
EXFECE B, e TEn T R, Cubesat System Bus #4771 [\l
B AT A MHX Jok -SCR LIS 29 a3 R],  [RRE 7 22 25mm (1524845 Slot 0
FSlot 1 2 1] FARIEIAHAR Slot 2 [0 11 SCALHALE AT 15mm ().
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SR
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Figure 1: Flight Module + MHX Transceiver + 4 User
Modules
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DAHE+5V A1 GND {55 2k M\ Cubesat System Bus %5 3 4~ PC/104 #idk |-,



4. Flight Module +2 H] /" Bie+2PC/104 itk

2 AN PR Flight Module FIP5AS PC/104 Ak 2 18], 5 1 i i FH S e G gk 7
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5. Flight Module +4PC/104 &k

Figure 2: Flight Module + 2 User Modules + 2 PC/104
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(BT ARSI 1] 1) L e R B4

VERE: WRAE Flight Module %223 MHX TE£ IR L, T84 PC/104 FEEHRASRE AR

Slot1 2!



6. Flight Module +4PC/104 #itt+1 Low-Profile User Module

(Il 5)

IX PR & B = —FhiZE L Flight Module /) Flight MCU 5 PC/104 B () B 4% 71

{ECRT DUHIA 1] 1) LR I 452

IR WRAE Flight Module 2235 MHX T4 Bl R HL, 84 PC/104 B AfE i AE

Slot1 |!

7. Flight Module +4 H " #5+1 Low-Profile User Module

IXFREC ERETT T Flight Module I (B4 CR L, A4 T 1 A O CRZ iz
7730, IXFE AT AAVE I Flight Module _E ) MHX JE4 -RICR AL, BRI T BT 4
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Figure 3: Flight Module + 4 User Modules + 1 Low-
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MHX Connectors
# Slots Xcvr | Standoffs | CubeSat | PC/104
OK? System Bus
Bus
0: Flight MCU 0: 25mm 0: NST-T 0 -
1: user module 1: - 1: 8T-N 1 -
2 payload 2. 2. 2 -
5 p::mad Yes g 3 3
4: payload 4! — 4! — 4: -
& nia 5 nia 5 - 5 -
0: Flight MCU 0: 25mm 0: NST-T 0 -
1: user module 1: 15mm 1: 8T-N 1 -
7 2 user module - 2: 15mm 2: 8T-N 2 -
3: user module Y 3: 15mm 3: ST-N 3 -
4: user module 4:13mm 4: 8T-N 4 -
5 nla 5 nla 5 - & -
0: Flight mCU 0: 25mm 0: NST-T 0 -
1: user module 1: 15mm 1: 5T-N 1: N&T-N
3 2 PCM 04 module - 2:15mm 20 - 2 8T-N
3 PC/104 module Y 3: 15mm 3: - 3 ST-N
4: FCM04 module 4:13mm 4: - 4: 8T-MN
& nia 5 nia 5 - 5 -
0: Flight MCU 0: 15mm 0: NST-T 0 -
1: user module 1: 15mm 1: 8T-N 1 -
4 2 user module = 2: 15mm 2: 3T-N 2 8T-N
3 FCM 04 module 3:15mm 3 - 3 8T-N
4: PCM04 module 4: 23mm 4 - 4: 8T-MN
& nia & nia 5w 8 -
0: Flight MCu 0: 25mm 0: == 0: NST-T
1: PC/104 module 1: 15mm 1: - 1: §T-N
5 2 FCM04 module = 2:15mm 20 - 2 8T-MN
3 FCHM04 module 3:15mm 3 - 3 8T-N
4: FCM104 module 4:13mm 4 - 4: 8T-N
5 nla 5 nla 5 - 5 -
0: Flight MCU 0: 18mm 0 -- 0: NST-N
1: FCH 04 module 1: 15mm 1: = 1: 8T-M
5 2 FCM 04 module = 2:15mm 2 - 2 8T-N
3 PCM 04 module 3:15mm 3 - 3 8T-N
4: FCM104 module 4: 15mm 4: - 4: 8T-N
5: user module (LF) 5 Bmm 5 e 5 END
0: Flight MCU 0: 15mm 0: NST-N 0 -
1: user module 1: 15mm 1: 8T-N 1 -
7 2 user module - 2: 15mm 2: 8T-N 2 -
3: user module Y 3: 15mm 3: ST-N 3 -
4: user module 4:18mm 4: 8T-N 4 -
5 user module (LF) 5 6mm 5:END 5t -
8 0: Flight MCu - 0: == 0: user 0 -
1-5: nia ¥ 1-5: nia 1-5: nia 1-5: nia
END: non-stackthrough, minimal protruding height above

module's PCB surface (surface-mount recommended)

NST-N:
NST-T:
ST-M:

Table 5: Summary of Example CubeSat Kit
Configurations

non-stackthrough, normal height {for 15mm stacking)
nen-stackthrough, tall height (for 25mm stacking)
stackthrough, normal height (for 15mm stacking)
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usB
Cubesat kit JT %t fil Flight Module £3.45—4> USB #:11, ff{ /] FTDI FT232BM #1417 USB
FLEE . Flight MCU vJBLS PC K EAT XU B, AR ARt e R A SR [0

Flight MCU Interface

FT232BM 4 Flight MCU i 6 2 1/0 S £EAHIE

FT232BM . . . Bit-Bang
Pin Name Funcion vimction Assignment

TXD serial data host = MCU Data 0. = MCU
¥ seral data MCU — host Data 1, — host
RTS hardshake host — MCLU Data 2, — MCU
LTS8 handshake MCU — host Data 3, — host
DOTR handshake host — MCLU Data 4, — MCU
-D5R - - nia
DCO - - /&

R handshake MCU — host Data 7. — host
5T reset MCL — FT232BM .
-PWE status FT232BM = MCU -

THEN - - -

Table 6: USB-to-serial Converter Pin Assignments

VER: USB £ 11HI MHX S22 I, IRIAE R — B 2 L g —A~5 Flight MCU [

USART Hi%

USB 3Kz
™ % Pumpkin 2 & ) cubesat kit ) USB 3K zh M cubesat kit [ 3
Chttp://www.cubesatkit.com/driver/usb/) . 4% f8 AN-27 [FI$E7REEVRIK PC HL_E%¢3% USB 35 .
T cubesatkit HAEAEH] Pumpkin 2 R $EUERIRANTET,  FAL KA SR ) FE 5 # AN g

IEH TAE!
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TFR AR B2k

JP1
B2k JPL 4E+5VD (1) LED 3£ 35 545V [F R Gk . thnT Lod i Bk Jp1
U R 25 [7) 22 K o 9 T K

On
MIERZION, HLF M5V ) LED JEEA% I 17 +5V 52k !

OFF

M WrFF/OFF, +5V (1 LED 3% 8% 5+ 5V 259 5k

TR +5V [ LED J#Eas A L IRZY 0 10mA. 4 &5 1% tH#2+5V R A i
AT AR, IX A AR AFAE R o DRI 22500 4 7 28 6 ) FRLIAT FRD IR S 122 W7 T Bk
2k J1

JP2

B2k 9P2 90 2.1mm [KIAM S HLFE B 1 +5V (B B Rk
On

SEPION, B J1 +5V [ 3 e bl ok
OFF

K JF/OFF, B2k J1 1) center pin 5 -+5V i 2k 5 Tk



JP3

ON

OFF

JP4

ON

OFF

JP5

ON

B4 IP3 R +5V S M FE LDO WA SR ERG K, T UK +5V &
e NIIAE LDO 4 2 73 5 H K

LHERLION, +5V R 45V il i Shottky — B # IR AL LDO 13425 .

MW HFIOFF, T IhkE LDO JHHE# s AN +5V ekl 2.

Bzl IP4 EH45V-USB B ZEFITMIhAE LDO 484y . JP4 WHEEMS F KK +
5V-USB &t 2k W DhFE LDO i #E 4% b 7T .

EFZION, +5V-USB 12k P i) 45V 1] DL Rt Shottky —#) & 44 44 Zh #E LDO
RS

MW FIOFF, TIh#FE LDO #8535 AN M +5V-USB st el 4 o

Bk IP5 HERH I HFE LDO THEE AR Ik Hi I VCC R4k,

MIERION, VCC R IhFE LDO 3245 .



OFF
K JFIOFF, THINAE LDO 3285 I VCC st 2 i i 25 oK o

JP6
Bk IP6 H4 7 FEIBAA AL 16 M1 J7 HHE VCC LZkitk.
Bt AR ANO R . Y IP6 AT RN I i P 7 Rk A
VL DL E 254503 Flight MCU .
ON
HIEFLION, +HIA(A4EfL S VCC M HHAHIE.
OFF
W IFIOFF, 4+ /4045 fLKF N VCC S e i 15 H oK
JP7
B4k IPT 4 LED iR 5 +5V BAIEHGEK .
ON
MIELION, +5V Sk TAER LED fitndT 52,
OFF
MW FFIOFF, LED f/ntT #4548 K
JP8

B2k IP8 K5 LED #R7r#s 5 VCC R ZkiE#E K,



ON

OFF

JP9

ON

OFF

JP10

ON

OFF

JP11

MIEFEION, VCC gk TAERT LED FR/r kN 5.

MW FFIOFF, LED 54 248K,

Bkek JP9 ¥ VCC Rk VCC-MCU S &t k.

M%%/ON, VCC-MCU &k (4 Flight MCU T4E) ¥4 VCC mZdzl.

i FFIOFF, VCC-MCU i 2 ¥ AT /E R o

Bkk P10 WT LA VCC-MCU 2k i L1 MAX3221 RS-232 ik #s it fig .

LEEION, MAX3221 RS-232 Ik sk fEAE(ON).

Wi TF/IOFF, MAX3221 RS-232 I & s ASik f1E AE(OFF).

Bk IP11 #+5V REIERES VCC R b, eS| 5 k1K Flight MCUs, &%
A A BLCAEAE+5V,



A XKL RZ NG . 4 Flight MCU AR 545V B EIC RN, dEk:
JP11 #4113 Flight MCU. 33Xt th 275 Sk HLAh 475 32

ON
MIERZION, +5V BRI VCC B kit .

OFF
i FFIOFF, +5V ZH VCC M Wit .

JP12
Bh2k IP12 ik MAX3221 RS-232 A #%55 Flight MCU [R5 K.
FE: #EFLER (Development Board) FIE[ISCA S [ /KFRE, IP12
(P38 1 R —L8, @ 2 (WA L,

1-2 (O
gL 112 EHERT, Flight MCU () USARTO #2550k [H13% . MAX3221 #4 ML
il 22 8 o ok

3-4 (PO

MEE 3 R 4 3SR, MAX3221 # 2y A% . Flight MCU ) USARTO
M MAX3221 1K T

1-2, 3-4

MEF 12 3%, 4 3 81 4 3%E4%, Flight MCU () USARTO 1 MAX3221 #B#
ZYd Ry [mlik,



1-3, 2-4

MEF 1 3%, 42 F1 4 3%EH%, Flight MCU ) USARTO 1 MAX3221 1 #%
AHI%E o

5+ 15 A R AL % JEHL (Rev A and Al Development Boards) 44147 Flight

MCU [#] USARTO #ZUickl (URXDO/P3.5, %1 33) F MAX3221 [{32 I a8k H
£ (ROUT, £ 9). FTLLAIE Y P12 Mkt 2 Akt 4 e 8emt, B4/l P35

BERCR B
JP13

Bkek P13 L HE MAX3221 1) TAEJ7 5.
1-2

ME LR 2 3R, MAX3221 CEAD mfinifs 5@ id £ 1 s23s
3-4

MEF 3R 4 R, MAX3221 S HIE OFF FPIRAS.
5-6

MEF 3R 4 R, MAX3221 3 HIZE ON (R4
7-8

M7 RN 8 RS, MAX3221 Wi f.
JP14

Bk P14 L USB-to-serial #5421 1/0 BI ) i HiL Hs Vi .

B 5V EBUALAT LLAI+5V-tolerant Flight MCU i fi] .



1-2

3-4

JP15

ON

OFF

JP16

ON

OFF

2EE 1 2 JEFLINT, USB-to-serial % 32 & A4 A A HH P IE +3.3V (44 3L LD

2EE 3 F1 4 LI, USB-to-serial 4748 ds i At 2 HI7E +5V (44 3 1D

B2k JP15 i Hz LED #5728 Ff1+5V-SW f12k.

MEBEION, 24 +5V-SW 2k TAER LED 45 /~asb =,

Wi FF/IOFF, LED $5/n#s48 K,

Bk IP16 JERE K JEMAN Flight LBk 1) VCC {5 5 %] VCC-SYS Rk L. &b
A LB Flight BB VCC M VCC-SY'S £k rh e 6 b 25 ok

2i%8/ON, VCC I VCC-SYS i 2kitids,

MW FFIOFF, VCC M VCC-SYS M2k ok,



il FH Bk £k
S A5 1A M e 1R 00, A5 R ML
USSR

HHERIEFAERNE (B&F Flight MCU)

CubeSat Kit )4 FEAR - A B I8 v R 1 mT DA AR 25 S D5
T Flight MCU .
MR JRE R TT UL,U2 Fil U3 22 s,

VE R s DU (74 8 (0 FE VAR N UL,U2 il U3 JJ e 8 2 LV

FUPAHCT KJii) AnJ AR,
2. BRI BEE W R

!

Jumper | Setting | ¥
JP1 OFF
JP2 ON
JP3 ON
JF4 OFF
JP5 OM
JP8 OFF
JP7 CFF
JP8 OFF
JPg ON
JP10 OFF
JP11 OFF
JP12 3-4
JP13 n'a
P14 2-3

(R T

3. J1 & E N5V IRTEE—ANERR I HL 28 R 52 R AR RE A o

PRINIZAE 25uUA (0.000025A) ZEAI5E o X% 7 LDO T #6152 . MCU
T LS. KRB IS TR I TR R T S



VER : UL-U3 LUK R S R T, IRh B A 104 L AN 17254 Flight

MCU 5 # IR 28 7637 1 D0 R S8 47, X% 2 5 SO 1T 2005 ¥ L I 458 FE
(>1ImA),

TAEHEAMHEFENE (& Flight MCU)

TR LR, H R UL-U3, F46 A — AN F P 1E 1) Flight MCUCLE 1 FM430

MEARAFE R F— AR 2% . —> MSP430 fFRE LI HFE (LED A2)

78 ImA G o WIRRAE R CE T LALE AR A B 25 ¢ P 21 LPMA A5 R 56 i
HL I AFE -



HL K R

M S IX BN A1 2% CubeSat Kit K35,
VR RIEHCR TR R AN . AR, R IEBCE I N

K FEAMPIRFFALE, (H ATRIR AR A .
LA it s A0 Bt ist v 2 A7 9% A AR o

P Flight MCU % 6il#5 147 1/0 &t LUK BN — 284t , #H1 CubeSat R4
LAHIEN:. g (& CubeSat [Ab%s D #LW CIREK 15D 1 MCU
(1) s BESRAHIE N o HL OGRS B K BTG SR IR R 0T . 75 MCU [ HL )
MG —ANEEMBEEH . wE AR USB #H, FHlgdL
MCU fg k. HRCE— AT BCREs, [FFES MCU Biif. 7Efs 2t
07 BEAT WL R /K S8 3l AT RE B %4 45 . Remove-Before-Flight AT Launch JTF 26t 2%
Ho

Flight MCU

Flight MCU ({£ H6 ) Z—ANth B, BT 48 N 1O BT HIRRAR H D 3k il 2%
R CubeSat R4 M4 1EFESs (HLH2) . K28 MCU ¥ 1/0 %12 & Fak
FE RN, Gl and/or #HHAL T R 48



MNFHE 8 TIRATATLAE F, 7F Flight MCU [ 48 /N 1/0 %, WHAH T R 4k
PR 34X L . Flight MCU ¥ UARTSs A& [m) HoAt R4 16 (1) B AT

! Flight
MmCcu Availability on MSP430-based Designs
Pin(s)
F1[0.6] | Free to user.
Dedicated to control of USB interface, i.e. normally a digital
P1.7 output. May be used as a digital nput to sense whether
VCC _|10is present.
F2[0.7] | Free to user.
F3[0.3] | Free to user.
P3[3..0] For use with on-board SD/MMC mass memory interface (SP
" made) and 12C peripherals.
P34 Free to user on Flight Module. On Development Board, can be
) connected to or-board RE-232 receiver.
B35 Free to user on Flight Module. On Development Board, can be
’ eornected to on-board RS-232 transmitter.
Semi-dedicated as MCU transmit data to USE and transceiver
P3.6 interfaces. Can be usad in any other way when neither USB nor
fransceiver interface is active.
Semi-dedicated as MCU receive data from USE and transceiver
P37 interfaces. Can be used in any other way when neither USE nor
ransceiver interface is active.
F4[0.5] [ Free to user.
Fd 5 Cedicated to controlling VCC_CARD power for SDIMMC
) interface.
P4.6 Dedicated to controlling +5V_SW power.
F4.7 Free to user.
F5[0.7] | Free to user.

Semi-dedicated to USE and transeeiver control interfaces. When
gither the USB or transceiver interface is active, these pins map
to the following digital 1/O functions (DTE/DCE where
applicable):

F&.0: -RTS/-CTS
PE&.1 -DTRADER
P&[0.5] P62  -PWE-DCD
F&.3 -CTS/-RTS
F6&.4 -RI-DTR
P&.5 -RETI-RET

Vihen neither the USB nor the transeeiver interface s active, then

these ping are free for any purpose.
PE.6 Dedicated to control of transceiver interface.
PE.7 Free to user.
Table 8: Flight MCU I/O Pin Usage
(K% 8)

B A, BB T LU USB RO s A i A7 1 H oK

BRI« 765 JEM L, Flight MCU B35 76— AN S76% PCB I, Jf:ist PU/ header

UK JERARE o« IXAHAHAE R et b ALV T ANFN G Flight MCU




A Flight BIEHE S BT LA IS4 MCU.» B —Fh =72 4% Flight MCU #55
558 1) Flight ARG o

Clock Sources (R4 bkhyE)

Flight MCU 75 2 M Bk I, XU I0m 5 /2 HE Y, WIE T Eie 5id
fIEh T (X1-X4) FIHLZE,

JTAG,etc.
TR S FRUER E T H, 4— Flight MCU #A5 — MR IE B2 (32).

Power (ftfg

R B B WA B R4+ 5V fl VCC . U
VCC_IO,VCC_SYS,+5V_USB FI+5V_SW. GND (ground,i.e.0V) 7& i il
SRESY I

+5V

+5V HEM PC/104 M 2kiEH:As (H3,H4) AHi%E, thYE CubeSat R4t 2kik e
8 (H1,H2) LS,

TS 01 B 45V AHIE, P RAAT LATR AN Eh CubeSat #2 {1t +5V,
A% F& Remove-Before-Flight 1 Launch JF <R A

+5V_SW

+5V_SW %2 Flight MCU [1J#ll, IR AR I ZRBEHE+5V 1. +
5V_SW 7E CubeSat R4 ki ay H1 52l

+5V_USB

+5V_USB & H#2 M USB &z R AT KK, Tl LALE CubeSat R40 s 2%
s HL S2H),



VCC

VCC_10

VCC_SYS

GND

VCC &5 H+5V P2 Tk ik b, ilid — MK E AT low-dropout(LDO)

WfdE (US). LDO 2% i AR P 75 2411 VCC € « VCC AL T

Flight MCU. VCC 7t CubeSat Z 4t i 4k s H2 _Lse8l. w) Uil ik OFF_VCC
({£ CubeSat R4 2kiEHeds HL _LSEIL) high(i.e. to VCC) B E R I U8 17 &%

4 -

bR VCC HL 2 +3.3V,

Hi ™ H T serial-to-USB A2 i 4%, JfAEHI T Flight MCU Al serial-to-USB 223
AL JE
VCC_IO 4 Flight MCU 1] ALK +3.3V 53 +5V.

FRTE: USB MITEHIE A USB 2221 & 15 K 7l HL 7 4 500mA.

Hi 278 T CubeSat Kit S 2k. ‘& nl AR VCC HEAHE . Wi VCC Fjliar
ok, el LU T i HAB R AR CubeSat Kit 2k I (R He R4 — 2 e s .
YR VCC LI, VCC_SYS &+3.3V. s %R, &l LU 3.3V 5
AR R A2 I R (R BRST FEL T R

— star-grounding fic. & T 7E Flight MCU FRIBCIUURI B 7t 2k | ke /b g s

Power-Switching (BEETT%)

Flight MCU i —A™ P-iliif MOSFET =il K 25 11+5V HiLfE.



Level-Shifting CHESEREN)

S VCC rail b= R[5 5 AR 5V rail Sd% il 26 % IR AR )
A S -2 B 5 -#50 (Logic-level voltage-shifting) @it —/> N-if
& MOSFET =%k,

LA SIS R AHCT FI'LVC K8 i — i Sl

Reset (EH®)

USB

— AR BB T 7 (U T K Flight MCU HII % EE (-RSTINMID) 3
TS LA R . — MM EE(ES (-RESET) it CubeSat 245 a4k iE e sy
o/

A ABEE — AN AT AR BB ) (H9),

WE—MFH FTDI ) FT232BM (¥ serial-to-USB 1.0° B, kEgEnsiETe

PRI USB ML CHbtin—/MiE LAY PC) Jf HASZ CubeSat 454, MCU ¥4
seril-to-USB “& 2 MAE £l i 4 1k 46 (DTED.

Wi ZEph % UL, serial-to-USB 28 #:4%(on H7) M Flight MCU i34k g 4 oK
4 serial-to-USB 2548 AN TAER, UL &b TEBHPUIRA . Y serial-to-USB 748
gk TAER, VCC_10 2 UL fitfg. IEH KU, Flight MCU 1) PL7 (ifEm®
VCC_I0) & NN, & T % Flight MCU % serial-to-USB A8 4% |-, 4
U1 T/Em Flight MCU 2A%50JA F P1.7 3 LOW.. t T3 I3 114 FH ISF Flight MCU
£t P3.7 F1 PB[0..2] s AN B Hb v B O M, 222 U BH AR R1-R4 Skt Gk Hiyit
WK E . T I IE ] bit-bang BN FT232BM [f] TXD. -RTS HI-RI £
SR VEE A, Ee I AS R5-R8 JRBE it HL LT R 5
Flight MCU #I| USB T R4 18 I AERA% 9 i .



T? Flight Associated
MCcu USB Signal Description Polarity
Pin Name
Enables the USE interface when
P1.7 -OE_USB LOW (0V) AND the USB Active LOW
nterface is active.
USB Transmit Data, i.e. serial Active
e TXD_USB data fram USB to Flight MCU. HIGH
USE Receive Data, i.e. serial Aclive
P38 RXD_USE data fram the Flight MCU to HIGH
the USE.
FE.0 -RTS_USE UEB's Requestto-Send nutput. Active LOW
PA 1 DTR_USB Ussip?jta Transmit Ready Active LOW
P&.2 -PWE_USE USBE's -FOVWEREN output. Active LOW
PE.3 -CTS_USB USBE's Clear-to-Send input. Active LOW
PE.4 -RI_USB USB's Ring Indicator input. Active LOW
P&.5 -RST_UEB USB's Reset input. Active LOW

Table 9: Flight MCU to USB Interface Signals

(k% 9
Bit-Bang Mode (Bit-Bang #&3)

AL USB #2105 1 bit-bang X, ZEsbmi=H, BdlmT LlgfE o FT232BM
R ERAT I 1O EFIPPAT B — RS ek B s, RGN R PR -

$ Serial 1/0 Pin Bit-Bang Pin E't'E;”E Function(s)
upported
TXD Datal Cutput anly
RXD Datat Input anly
-RTS Dataz Cutput anly
LT3 Data3 Input anly
DTR Datad Cutput anly
DSR Datas Mot supported
-DCD Datat Mot supported
- Data7? Input anly
Table 10: FT232BM Bit-Bang Mode Pin Functions
(&% 10)

A AN e TR e, B UL AR s, A FTE 1)
FT232BM 1] 8 bit-bang £ #5il ik UL Fil MCU #HiZ .

MHX Transceiver (MHX & 58)

PEE AN, BRI off-the-shelf 2.4GHZ A e AL 3E W he 4%, 5l Hifh
R A R O E . XA TAEAE+5V, JF H AT LA
CubeSat H 75552 FfF g HE . Flight MCU K 28 & R AS A 3E B (DCED.



i L BE U2 AT U3, W& 2% C(HS) M Flight MCU s 28 oy Hi Sk . 24 Flight MCU
%‘#%ﬂz%ﬁ%xm I P6.6 4T LOW ARSI ARFL IIRAEH] . 1X A
4&7;2%;;%[1 U3 EfEH . T I8 I Flight MCU £ P3.7 A1 P6 [0..2]
SRV E A, B H 8% RO-R12 ikt faick rELIEAT K 2 3
Flight MCU FIC K #8 + REEIIHE: ARG 11 Hhgh

“JN? Flight Associated
MCU Transceiver Description Polarity
Pin Signal Name
Enables the transceiver interface : .
P& .6 -0E_MHX when LOW (0V). Active LOW
Transceiver Receive Data, ie. Active
P37 RXD_MHX serial data from transceiver to HIGH
Right MCL.
Transeceiver Transmit Data, i.2. Active
P3.8 TAD_MHX serial data from the Flight HIGH
MCU to the Transceiver.
| t5-5
P60 CTS MHX Transceiver Clear-to-Send Active LOW
- output.
i o
P61 _DSR_MHX Tragztn:prsﬂer Data Set Ready Active LOW
Pg .2 -DCD_MHX Tra;litcpelﬁrm Data Carrier Detect Active LOW
i =t
F6.3 RTS_MHX Trairsls;:::ua;wer Reguest-to-Send Active LOW
Transceiver Data Terminal : .
F&.4 -DTR_MHX Ready input. Active LOW
F6.5 -RET_MHX Transceiver Reset input. Active LOW

Table 11: Flight MCU to Transceiver Interface Signals

(M 1D
External Control (#FER#4&0)

W g% i DL A i), b tn B — AN b BEZS AN S Flight MCU. X AJ LUE RE
7F CubeSat &4: 242 H1 E-+5V_SW ik & +5V sE8l. KEHMA 3
s s S8 mT LUE I CubeSat & 45 i 28 i 88 H1 52t

B s VI 2 2 R 35 O N 2 R A RS 2 28 S BT B ) Flight MCU

FECHERAE, 0 ! W SRR AR 1T CubeSat 28 45 i £k 320 s i A s B Ui
2, WK ARAT+5V_SW HLIE NV 1%k



Remove-Before-Flight and Launch Switches

“k CubeSat ] Remove-Before-Flight (RBF) I Launch JF &5 5 & P ANl A7
(). ERaE TEITT %, Bk, h—A> GND £, W& — XL — LR 25 (ZP1
1 ZP2).

* CubeSat ] RBF £ fEALH, RBF JF2¢ C F1 NO ZuijiHi% . 4 RBF £t #4715,
RBF JT5% C FI NC 2 A% o

Direct Wiring (E# Wiring)

P B IR T O 45 1 vk 58 B2 I I T 4 (CRSE Y, NCHE® A
NO/IEH H ).

Wiring via the CubeSat System Bus(ifii CubeSat R4t 2k Wiring)
1k CubeSat 24t m 2 iE R 28 H2 FIPHANELLE R TT I 5 /N0 37 i ) 24
uti 4, A PABERRE NN TTF R Zm T i 2 4. LU CubeSat BRI R 7R I 2
KA AT AR HAT 2B 0E 0, arde e “-7 &g OV fl “+47 & KT
oV C(Lban-+5v) —AN Al L Thgh N

ﬁ'-r? Description Implementation
- « CubeSat System Busg Connector H2: Connect
Gm”gi:ilt‘c':t Er'tlh . CubeSat power supply "="to LS_NC, and "+" to
' any power distribution circuitry.
+ Flight Madule / Development Board: Connect ZP1
to ZP2
+ CubeSat System Bus Connector H2: Connect
CubeSat power supply "-"to LE_NC, and "+" to
power distribution gireuitry.
« CubeSat System Busg Connector H2: Connect
CubeSat power supply =" to RBF_C, and "+" to

Ground-Lift with RBF
and Launch Switches

Fower Interruption
with RBF Switch anly

REF_MC.
Power Interruption « CubeSat System Bus Connector H2: Connect
with REF and Launeh CubeSat power supply =" to RBF_C, and "+" to
Switches LS_NC.

Table 12: CubeSat Global Power Disconnect Schemes

(K% 12)



Bt 12 JRIR T IR YRR BRSO R AT BOE L A CAEE
RBF 1 Launch JT XK H#%E#E 2 Flight MCU 1) kAT,

8. 754 ground-lift Z5#J, RBF Fil Launch JT5¢ NO sl LA k4
FEERE— NN AR CRb A i sty “+7 o) 76 GND HLJE |
CubeSat System Bus (CubeSat RSt 5 2k)

Sf FH P CubeSat H (1 51 [ HEL 2% SR 8, CubeSat Z 45 2k CEF A %888 H1 Fil H2)
P T PESE Flight MCU 119 48 /N 1/O 4F A1 Nt Flight MCU 14t . RIK
25 T CubeSat R 40k 26 I 24 IS 2k .

im‘? . Signal Logic -~
Pin(s) N Type Lawal Description
1-8 P5[7..0] o VCC Flight MCU Part P5
8-16 Fa[7..0] [e] VCC Flight MCU Fart P4
17-24 F3[7..0] o VCC Flight MCU Port F3
o] USERD - - Defined by user.
Flight MCL internal A/D
26 VREF+ O VCC referance
& USER1 - - Defined by user
Flight MCU external +
28 YEREF+ I VCC eferance
External =RESET to Reset
.RES
RESET I VCC Supervisor
Flight MCU! extarnal -
iy I VGG refarence
. External dizable of on-board
3 OFF_VCC I VCC VCC requlator
From USE Interface. Must not
o AT
. rov_UsB | Pw exceed 500mA,
Marmally from +5Y, under
AT AT
B vSVSW | PWR Right MCU eontrol
3 -RST_MHX I +8V_8W | Transceiver Resst
B -CTS_MHX O +5V _8W | Transceiver Clear-to-Send
K] -RTE _MHX | +&5V_8W [ Transceiver Request-to-Send
¥ -DSR_MHX O +5V_8W | Transceiver Data Set Ready
Transcener Data Terminal
B -DTR_MHX I +5V_SW Ready
38 -TXD_MHX | +5%_8W | Transceiver Transmit Data
40 -RXD_MHX c +5V_8W | Transceiver Recelve Data

Table 13: CubeSat System Bus Connector H1

(KM% 13)



\’m? Signal

. Logic S
Pin(s) s Type Level Description
1-8 PB[7..01 o VCC Flight MCU Port P8
8-18 P1[7..0] o VCC Flight MCU Part P1
17-24 P2[7..0] o VCC Flight MCU Part P2
2528 +5V PWR PC/104 Bus +5V
Flight Module power if VCC
2728 VCC_8Y8 PWR eonnected to VCC_8YS
via JP18
28-32 GND PWR System GND
Launch Switch Mormally
o
a3, LS_NC 12 Closed Terminal
Launeh Switeh Normally
35.38 LS_NO 1o Cpen Terminal
Remove-Before-Flight Switch
=
37,28 e 1K Mormally Closed Terminal
Remove-Before-Flight Switeh
2040 RBF_C o Commaon Terminal
Table 14: CubeSat System Bus Connector H2
(ks 14)

PC/104 Bus (PC/104 s %k)

WI{E PCI104 S ME PIriEIR Y, 76 PCI104 2k Y +5V F1 GND #:/En]
DLSEZER. FrLA, 1E 104 /> PC/104 JEede st HAT 32 ANl LLSEAT

Additional Components and Circuitry CFfin ) ot s &)

Bypass Capacitors (355 B 2558 )
A o T 0 o 35 P S
Test Points (IR £
BT B 135 R A«
Additional Features of the Development Board (/% &tk ik

JUIEEZ ()

Power (fitfg)

Development Board & ik —~Fff in LDO 115 %% (15252 +5V i th ) 6-24V de 1F

H ARG I — A KUE

Wi —A 2.1 86#F 2.5mm de BRI CRotoR A0 B BT R A R
(GND/-JZ 1), +2Z010), 6-24V de fefig s il.



ATAR] =5 B H, A AT DA — ANk o o X LB 7 RT DAALE D RGBT
BB A A R B ok, 5 a2 24300 g HEL YA PR B A
Reset (EH®)

$E—/NF ) Flight MCU & & #2441 K.
CubeSat Kit USBDevelopment Board 1 Fj —> serial-to-USB 254 . USB Hi i
S MEPEHIN, JF H 4 USB 457 I A A\ CubeSat Kit H I HLIAR -

RS-232

PO NI FE RS-232 Feallias (KB EKAE (XONIXOFF) F ik & 4 DTED.
B DA IR B A A IO

Prototyping Area (JEZIX %)

Development Board {17 — 26 X 30 0.100”##%, w4 HVE A, Y34k,
FHALH 4~ 1X30 0.100” ) GND #EHIPF A~ 1X 15/1X 15 0.100”] +5V/VCC H,
JIkE



PC/104 Compatibility ( PC/104 K32 )

HIRANRGHAE— N EE B2 RNV PC Rl PCIAT(1SA) B2k brdE, PC/104
FRUESEAE T B0 e 10 B 7 AT UAROT TRV . PCI104 e e Tl 4 il A S U
FARGAT, AR e A A — R RECRT W T SR 11O FL T
Mechanical Compatibility (HLAEFEZH)
CubeSat Kit # it o Flight #4252 2 i) PC/104 #6ift . {rdfiftasps b
(IR FI7E RS 4 HHAIH .
25mm(1”)M3 7 2k 2 28 1) 30 FE I A 20 B T AR 48 PR 1] i IOk s A
Flight %5 (Slot 0) ASULHEL, AZ07E Slot 0 A1 Slot 1 22 ] 15mm ¥ B i 2%
® XA N low-profile 5 B B % (7], {HXTHEA slot ) —A> PC-104
ERCNTIEP S N A
Connectors (GE3E5%)

PC/104 7t Flight #ik )i a8 2 AEHER T LU o AT 4 02 15mm, 4 %
25mm, A 28R Flight #5275 PURL R E .
FT A HoE ) PCI104 JEFE 2SR 2 H I B B A

FRYE: (UL 01 6H1G 1-4. 20-32 A1 32 £HiF) 0-3. 16-19 JL7E Flight Hibi ¥ S2HL.

FTLL, ATRAFE Slot 1, 2 X4 40 (/N 2X32 i1 2X20) Rz J1 5% J2 3
—N PC/104 file

Voltage (HLJE)

2+ 1 Flight #H (f MSPA430 & —MYTT LG +3.3V ffy MCU. JT Lt

MCU 28| PC/104 24k (TAELEIES +5V F)  EIRF N ) ik . 1442
+5V LA MSP430 L [P #0KE 23 %) ¢ 2% 38 G T 36 al 1 43 8



Texas $H 715 g MIHAL ™ Sl B2 R S0 F BUE 38 +3V 245V, A7 XL
1] [ o

Electrical Compatibility (H23AME)

ISA M INTE (£E ' 5232 PCI104 # ST, T A 3 2 11 AN 2 ke 1) 2% (MCUs)
B o "EHHRE R H S (SN Mok Rk, BEAEHTES) i
.

ISA SRR il o — e A FAS AT A ) o e — A s s il #e 21 ISA 2k I
LSS AR R “IRK” . B, ISA R Eis ikl ge i 4
W RO W s g R, A AR A Y

Interfacing to PC/104 (fl1 PC/104 %)

HFLL LRI, CubeSat Kit [¥] Flight A AL R PC/104 B 2kiEHz, BT +5V
HIGND. FATei, 71 Slot 1 LA H FBLHUEEE Flight MCU 1 PC/104 f214% .
DA BT AT (1) Flight #55H) 1/O £F4B /2 7E CubeSat & 2kiEHeas L, (T
PC/104 S £ 1 Flight MCU 2 [0 (R B4 7T LASEAT

Eetur, URAESEAT—AN PCI104 S 261 Flight MCU TR 8 A et 11, R7T LA
FH—A> Flight MCU 1 8 {7 1/O % [URT—86L — () %Lk . XA AE Slot 1
F P, Slot 1 FH P i i CubeSat i 42 44 98 A1 Slot 0 H 1) Flight Ak
EEHz, Wi PC/104 S ZEHAR A Slot 2-4 1] PC/104 2%



PC/104-Plus Compatibility (PC/104-Plus Fa2:M:)

CuveSat Kit A~ B 3 FF PC/104-Plus (32 fi7) k. {Hi&, PC/104-Plus fdm]
DIWR 22 B AR AR A] IE W5 4252 PCI104-Plus A1) slot |, HZE4E PC/104-Plus 5
B 32 A7 3 2 2 R S 1) HLAR 5 43 2 1) A HUARBH B



Frequently Asked Questions (FAQ) (&% #EZ|H] A
)

General CE#D

What is the CubeSat Kit designed to do? (CubeSat Kit % ¥ & K H

)
CubeSat Kit # 11K 71 [] CubeSa MRS A A I 45 F I BRARRARE . ML, 1
K] PR 9IS FEL DR FE AT KX m] TC 454

Y% 6] CubeSat Kit S ift4 4 v AL E AR —ANFT LU S I T E

HE?

b, RHE NI CEEn e, KRBHAERM, 2555, FIRKIA L
BT RS WARARARIRIY) CubeSat AHIER:, IRZE22he — MR A A—R

Zeo WA, PRFEEN Flight MCU 22/ Kz 4T /] 1) CubeSat AL A EA%

A4 CubeSat Kit & RE/APHBE M/ ...... 2

TUIFBGE, eyl REAMRe ANV A4S, ZAEWA HMBoE, JF HNV KB
AUl CubeSat kil 72 . CubeSat Kit J&—F 2 FHI& M T H, JF8 ke ki 2
CubeSat #g [FIEEAZK

i T CubeSat Kit Z 5, RA T %% 8 &% w46 5 1) e
Remove-Before-Flight £l Launch Switches ({73 il — > A& 2% ¢ & K HIAE
— MRS IR RS . AT AR T A X e A

CubeSat Kit 2 H A& — M LLBEZILE /L BBURPL?

xR E A E M, M & v Bl M Microhard  Systems
(http://www.microhardcorp.com/)  H3E— ARG R, K Il 223 | Flight
B b, FRRe— AR PR LA LR RS A T .



http://www.microhardcorp.com/

o, ARRTDUE ] Al S A S oAy Gl Pumpkin SEHLD TG IBUCAAL,
WA LABEE A SRR (DA IERS:, TR 45V e
K1 REFERUED o

REHORELLBEREE. B LIE CubeSat Kit 7 TAEE?

JEf). CubeSat Kit "] LLHIANFIJ AR E . R AT AEIRI o2k % 52 e B 20 3¢
f£ CubeSat Kit I, =i# Flight Bik[) L — L ik e B LA, s )™
B o

RFEAT LAMEH CubeSat Kit T #EHI1E B TR ER] B EEHR (PCBs)

ng ?

Ao TEELBETE, ARATLAME] Flight B DR MCU 1E A IR 1) = 224648 . IR
A[LAYE CubeSat Kit =8k FifE B O 3 E GELLN) EEPROMS, &K 3,
BERERLE, RS, 445, JFiBil CubeSat R40 M Lk 8 KIEREAT.
HA G i 5 25 20 M 8 PCBs Lz 34l B CLRIAE . [HIFE,
XAl T ok CubeSat R0 2k a4 3 Flight MCU L. I P et m] A
R PCI104 228 |, A2 PC/104PIus 4k |

HJ A4 EHE CubeSat Kit ) PCB STZERC & % v17E PC/104 LT

e 2

1 5%, PCI104 JUAAT — AN B i ol 3% B g RS, & mT AR A7 Y AT CubeSat
[1'RIE A PRAHVCAL . CubeSat R4t ML IEH S MIbRE PC/104 HEE 40 £HikHds
—Ff, B RAR U CAFLE R T A

5, VFZIUAE M CubeSat ki i # Ay BAAE A AT] () CubeSat IS AT 242, XA
fATTAT LAZEPCS b5 e FF o 1 38 N +5V-{Y AN PC/104 #ibk, CubeSat Kitsz
LIPC/104 R Ix86 HEAMIAL (SBCs), mifgw] LA AE ik Y QuakeSatfs &

(http://www.diamondsystems.com/) 71 ) Diamond Systems


http://www.diamondsystems.com/

(http://www.diamondsystems.com/) Prometheus SBC—#£. H4X, HABPC/104 F

Bt ] LI 7E CubeSat Kitrf

H =, PC BIHBIHUA T RIS AT I S PCB TIRE T M 7 43 L[]
THREMN 2 FEH R & HKIEBAT Flight MCU?

BT CubeSat T.HAb, ik LT E—A PC Fl— a5/ 55 3R R A B (IDED

H T NG geFE K, CubeSat Kit £ 7 T 7% 8: PC 2 & i R Flight MCUS

P AR A

A R AR FFlightB R fYMCU,  4F—-MCubeSat Kitth {1 % Salvo RTOS. 75

LR NIRRT R A MCU R A o ARAAS G P45 FHIDESAE f kL W] 523

(o W T2 245 K, 5 Pumpkin® 5 Chttp://www.pumpkininc.com/).

KRR Flight B2 [HH 4 X 5] ?

RIERRA —AK—2E) PCB, W LMRZA G MIER RN 2R Z M RS
bt AL 22 T R T (YR IR TR, BT R 48 B oo R 2 B AL Flight
REHR T AS B A% (1) — L6t i CLb g 7= LEDs Fll—A> RS-232 i 11D, Hi%
b, Flight A2 & AR I — A1 4.

ICGRIBUAR

CubeSat Kit Z5#HF A2 H K ?

CubeSat Kit (Hifffn sk, J& MBS AL ULRE. P At dr2i4
{198


http://www.diamondsystems.com/
http://www.pumpkininc.com/

CubeSat Kit 2 A&~} 847, 367 DKy 847 ?
5 T ABLE4E R RBF I Launch 17756, FFA FIL 6 B O35 HLAS R UK A B
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