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CubeSat Kit™

FM430 Flight Module

Hardware Revision: C

Single Board Computer for Harsh Environments

Applications

CubeSat nanosatellite C&DH, COM, mass
storage and battery / power switching

General-purpose low-power computing in a
PC/104-size form factor

Features

+5V single supply, 3.3V I/O

Flight MCU is Tl's single-chip 16-bit MSP430
ultralow-power RISC microcontroller with
50-60KB Flash, 2-10KB RAM, 48 1/O pins, 2
USART, 2 SPI, 1 12C, 12-bit ADC, 12-bit DAC, 3
DMA, multiple timers, on-board temperature
sensor & multiple clock sources

Stackable 104-pin CubeSat Kit Bus connectors
includes complete Flight MCU's I/O space,
user-assignable signals and more

On-board low-dropout regulator and reset
supervisor for maximum reliability

Support for a wide range of transceivers

SD Card socket for mass storage (32MB — 2GB)
USB 2.0 device interface for pre-launch
communications, battery charging and power
Extensible to multiprocessor architectures, with
Flight MCU NMI pin on bus

Direct wiring for 10A Remove-Before-Flight and
Launch switches

Comprehensive overcurrent, overvoltage &
undervoltage (reset) protection

Independent latchup (device overcurrent)
protection on critical subsystems

Bus override for critical power and data/control
paths

Power consumption can be monitored externally
Wiring-free module interconnect scheme
PC/104-size footprint, with +5V and GND on
PC/104 J1/J2 connectors

6-layer gold-plated PCB with dual ground planes
for enhanced signal integrity

Compatible with Pumpkin's Salvo™ RTOS and
HCC-Embedded's EFFS-THIN SD Card file FAT
file system for ease of programming

Backwards compatible with Rev. A and Rev. B
FM430 Flight Module

ORDERING INFORMATION
Pumpkin P/N 710-00252

Option MSP430 |Flash & Cubgﬁzt Kit
Code [Flight MCU| RAM Connector®
(stir?dgrd) 'F1612 555{5 stacl?t?wr;;)ug h
/01 1611 ?8&5 stacEt?wr;;)ugh
02 169 6ZOPEBB stacl?t(;]r:;)ugh
/10 'F1612 555{5 stackthrough
M1 F1611 | okn  [stackthrough
2 'F169 GZO{BB stackthrough

Contact factory for availability of optional configurations.
Shown with optional MHX transceiver.

CAUTION
\ ’ Electrostatic A
\ Sensitive
Devices .Iﬁ \
‘ Handle with
Care

! Stackthrough connectors are used in CubeSat Kit configurations where the FM430 is not in Slot 0.
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CubeSat Kit FM430 Flight Module Rev. C

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Units
Operating temperature ° Ta -40 to +85 °C
Voltage on +5V bus -0.3 to +6 V
Voltage on —FAULT open-collector output -0.3to +6 \%
Voltage at external +5V power connector ° -20 to +20 \Y
Voltage on any MSP430 I/O pin -0.3 to +3.6 V
Diode current at any MSP430 terminal -2 to +2 mA
DC current through any pin of CubeSat Kit Bus Connector lpIN MAX 3 A
DC current through external +5V power connector i lExT MAX 4 A
DC current through Remove-Before-Flight or Launch Switches ° lsw mAx 10 A
MSP430 operating frequency fop max 7.4 MHz

2 Does not include any SD card fitted to the FM430. Typical SD card operating temperatures are —20°C to + 65°C.
3 Voltages greater than OV and less than +5.5V are passed through to +5V on the CubeSat Kit Bus.

* Limited by a fast-blo 4A fuse.

® Make only. Not rated for repetitive make and break cycles of dc current.
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CubeSat Kit FM430 Flight Module Rev. C

PHYSICAL CHARACTERISTICS

Parameter Conditions / Notes Symbol | Min | Typ | Max | Units
Without MHX standoffs and 10mm
CubeSat Kit Bus Connector 74
extender (for use with 15mm 9
Mass © standoffs)
With MHX standoffs and 10mm
CubeSat Kit Bus Connector 90
extender (for use with 25mm 9
standoffs)
Without MHX transceiver or 10mm
CubeSat Kit Bus Connector 11.4 mm
Height of components extenders fitted
above PCB With MHX transceiver and 10mm
CubeSat Kit Bus Connector 24.5 mm
extender fitted
Height of components
below PCB 35 | mm
ggg r;fgt;?h C%rgﬁrollole pattern matches gg ::
PCB thickness 1.6 mm
Mating external power jack | Outer diameter 5.5 mm
dimensions Internal diameter 2.1 mm
CubeSat Kit Bus Horizontal or vertical distance to
. . . 2.54 mm
Connector terminal pitch nearest terminal
Switch t_ermmal mounting For C, NO & NC switch terminals 2.54 mm
hole diameter

& with Remove-Before-Flight Switch and cover fitted. No SD Card in socket.
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CubeSat Kit FM430 Flight Module Rev. C

ELECTRICAL CHARACTERISTICS

(T = 25°C, +5V bus = +5V unless otherwise noted)

Parameter Conditions / Notes Symbol Min Typ Max Units
+5V reduced until MCU
Reset VOltage resets VRESET_MAX 3.1 V
Maximum external External +5V increased until
+5V voltage protechon circuitry forces Vext TRIP 5.5 \
disconnect
LPMO, MCLK = DCO lop 2 mA
Operating current LMP4, all control outputs
inactive lsteep 36 40 WA
Low-frequency clock
frequency LFXTAL few Lr 32.768 + 0.001 kHz
DCO clock frequency | DCOCLK foik pco 680 | 760 | 840 kHz
rligh-frequency clock | HEXTAL foux 7.3728 + 0.0001 MHz
requency -
USB bus current ’ Powered over USB luse MAX 500 mA
Overcurrent trip point Sourced from +5V bus | 220 mA
for VCC supply supply TRIP_VCC
Overcurrent trip point Sourced from on-board VCC | 170 mA
for SD Card socket (+3.3V) supply TRIP_SD
Overcurrent trip point
for MHX transceiver Sourced from +5V bus ITRIP MHX 820 mA
supply =
socket
Time to switch
between +5V and .
+5V_USB power Automatic 1 uS
sources

For more information on TI's MSP430 ultralow-power microcontrollers, see the Tl datasheets.

USB DEVICE CHARACTERISTICS

Parameter Conditions / Notes Value

8 . Low Speed (1.5Mbps)

Speed USB 2.0 compatible Full Speed (12Mbps)
Vendor ID (VID) 0403
Product ID (PID) F020
Reported options Unique serial number /0330

Required driver

Provided by Pumpkin

7 The FM430's USB interface is configured at the factory to report a maximum current of 500mA for a bus-powered device to any

attached USB host.

8 Actual throughput is dependent on coding in and configuration of MSP430 Flight MCU, and is likely to be much lower.
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CubeSat Kit FM430 Flight Module Rev. C

BLOCK DIAGRAM
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Ext er nal reverse vol tage & Current-limted & debug
+5V Power overcurrent protection switch w protection - FAULT VCC
+3. 3V
+5V f LDO
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T
- FAULT
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+5V_SW| switch w protection kHz (- (L:
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CubeSat Kit FM430 Flight Module Rev. C

CubeSat Kit Bus PIN DESCRIPTIONS

CubeSat Kit Bus Connectors
H1 H2
H 2X26- F H 2X26- F
P5. 7 1 > P5. 6 P6. 7 1 > P6. 6
P5. 5 3 a P5. 4 P6. 5 3 a P6. 4
L 5 6 L L 5 6 L
_P5.1 13 gl P50 _P6.1 13 gl P6.0
_PAa.7  1gq 10 P46 _PL.7  1g 10l —PL.6
a 13 14 2 2 13 14 -
Bk B Bk BErT
- 17 18 17 18
P33 119 9 —P3o— P23 119 29 P2 +5V
P3. 1 P3. 0 P2. 1 P2.
— g 23 24 —75EE— L= 123 24
SENSE - FAULT VREF+ +5V +5V VCC_SYS
—SENSE | 25 26 VEREET —VvocC sYs | 25 26 Vi Y T
27 28 27 28
_-RESET |59 30| _VREF- ___ +5V_USB AGND _G\D |55 39 GND
+5V_SwW_OFF VCC | 37 35 +5V_USB T ~AGND 137 35 GND
+5V_SW - RST_MHX SO SO
33 34 RIS NV B = E— 33 34 = R—
ﬂ 35 36 MX 17 35 36 17 -
M 37 38 M 827 37 38 L
_IXD MHX | 39 320 [ RXD MHX S8 @ 139 20| —S8
SDA_SYS VBACKUP S4 S4
41 42 — 2O 41 42 - —
_SCL_SYS | 43 44 | —Tt€S. —s5 ] 43 44 [ S5
Tres_ 143 dlTres— vBATT | 43 Sd—VBATT —
USERO 47 48 USERL USER6 47 48 USER7
USER2 49 50 USER3 USERS 49 50 USERS
“USER4 | [ USERS “USERIO | [ USERIT _
TUsEra 2% B0 UsERs — “UsErto | 29 29[ USERIT—

CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 I/O Port 1

Name Pin | I/O Description

P1.0 H2.16 | /0O | General-purpose 3.3V 1/0. MSP430 Port P1 bit 0. See MSP430 datasheet.
P11 H2.15 | I/O | General-purpose 3.3V 1/0. MSP430 Port P1 bit 1. See MSP430 datasheet.
P1.2 H2.14 | /O | General-purpose 3.3V 1/0. MSP430 Port P1 bit 2. See MSP430 datasheet.
P1.3 H2.13 | /O | General-purpose 3.3V 1/0. MSP430 Port P1 bit 3. See MSP430 datasheet.
P1. 4 H2.12 | /O | General-purpose 3.3V 1/0. MSP430 Port P1 bit 4. See MSP430 datasheet.
P1.5 H2.11 | /O | General-purpose 3.3V 1/0. MSP430 Port P1 bit 5. See MSP430 datasheet.
P1. 6 H2.10 | I/O | General-purpose 3.3V 1/0. MSP430 Port P1 bit 6. See MSP430 datasheet.
P17 H2.9 | /O General-purpose 3.3V I/Q. MSP430 Port P1 bit 7. See MSP430 data_sheet.

—OE_USB. Normally configured as an output. Controls FM430's USB interface.
CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 I/0 Port 2

Name Pin 110 Description

P2.0 H2.24 | /0O | General-purpose 3.3V 1/0. MSP430 Port P2 bit 0. See MSP430 datasheet.
P2.1 H2.23 | /0 | General-purpose 3.3V 1/0. MSP430 Port P2 bit 1. See MSP430 datasheet.
P2.2 H2.22 | /0O | General-purpose 3.3V 1/0. MSP430 Port P2 bit 2. See MSP430 datasheet.
P2.3 H2.21 | /O | General-purpose 3.3V 1/0. MSP430 Port P2 bit 3. See MSP430 datasheet.
P2. 4 H2.20 | /O | General-purpose 3.3V 1/0. MSP430 Port P2 bit 4. See MSP430 datasheet.
P2.5 H2.19 | /O | General-purpose 3.3V 1/0. MSP430 Port P2 bit 5. See MSP430 datasheet.
P2.6 H2.18 | /0O | General-purpose 3.3V 1/0. MSP430 Port P2 bit 6. See MSP430 datasheet.
P2.7 H2.17 | /O | General-purpose 3.3V 1/0. MSP430 Port P2 bit 7. See MSP430 datasheet.
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CubeSat Kit FM430 Flight Module Rev. C

CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 I/O Port 3

Name Pin | I/O Description

General-purpose 3.3V I/0. MSP430 Port P3 bit 0. See MSP430 datasheet.
P3.0 H1.24 | /O | - CS_SD/ ON_I 2C. Normally configured as an output. Controls SD card
interface and off-board 12C isolator.

General-purpose 3.3V I/0. MSP430 Port P3 bit 1. See MSP430 datasheet.

P3. 1 H1.23 | IO SI MY SDA. Normally configured as an output. SPI data out and 12C data.

General-purpose 3.3V I/0. MSP430 Port P3 bit 2. See MSP430 datasheet.

P3.2 H1.22.1 /0 SOM . Normally configured as an input. SPI data in.

P3. 3 H121 | 11O General-purpose 3.3V I/0. MSP430 Port P3 bit 3. See MSP430 datasheet.
' : SCLK/ SCK. Normally configured as an output. SPI clock and 12C clock.

P3.4 H1.20 | I/O | General-purpose 3.3V 1/0. MSP430 Port P3 bit 4. See MSP430 datasheet.

P3.5 H1.19 | I/O | General-purpose 3.3V I/0. MSP430 Port P3 bit 5. See MSP430 datasheet.

General-purpose 3.3V I/0. MSP430 Port P3 bit 6. See MSP430 datasheet.
P3.6 H1.18 | /0O | RXD/ TXD. Normally configured as an output. Tx data out to transceiver or
USB.

General-purpose 3.3V I/0. MSP430 Port P3 bit 7. See MSP430 datasheet.
P3. 7 H1.17 | /0O | TXD/ RXD. Normally configured as an input. Rx data in from transceiver or
USB.

CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 /O Port 4

Name Pin | I/O Description

P4.0 H1.16 | /O | General-purpose 3.3V 1/0. MSP430 Port P4 bit 0. See MSP430 datasheet.

P4.1 H1.15 | /O | General-purpose 3.3V 1/0. MSP430 Port P4 bit 1. See MSP430 datasheet.
P4. 2 H1.14 | /O | General-purpose 3.3V 1/0. MSP430 Port P4 bit 2. See MSP430 datasheet.
P4. 3 H1.13 | /O | General-purpose 3.3V 1/0. MSP430 Port P4 bit 3. See MSP430 datasheet.
P4. 4 H1.12 | /O | General-purpose 3.3V 1/0. MSP430 Port P4 bit 4. See MSP430 datasheet.
General-purpose 3.3V I/0. MSP430 Port P4 bit 5. See MSP430 datasheet.
P4.5 H1.11 | /O | —ON_SD. Normally configured as an output. Controls FM430's SD card

interface.

General-purpose 3.3V I/0. MSP430 Port P4 bit 6. See MSP430 datasheet.
P4.6 H1.10 | I/O | —ON_+5V. Normally configured as an output. Controls FM430's +5V_SW
circuitry.

P4. 7 H1.9 | /0O | General-purpose 3.3V I/0. MSP430 Port P4 bit 7. See MSP430 datasheet.

CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 I/O Port 5

Name Pin | I/O Description

P5. 0 H1.8 | I/O | General-purpose 3.3V I/0. MSP430 Port P5 bit 0. See MSP430 datasheet.

P5.1 H1.7 | I/O | General-purpose 3.3V I/0. MSP430 Port P5 bit 1. See MSP430 datasheet.
P5. 2 H1.6 | I/O | General-purpose 3.3V I/0. MSP430 Port P5 bit 2. See MSP430 datasheet.
P5. 3 H1.5 | I/O | General-purpose 3.3V I/0. MSP430 Port P5 bit 3. See MSP430 datasheet.
P5. 4 H1.4 | I/O | General-purpose 3.3V I/0. MSP430 Port P5 bit 4. See MSP430 datasheet.
P5. 5 H1.3 | I/O | General-purpose 3.3V I/0. MSP430 Port P5 bit 5. See MSP430 datasheet.
P5. 6 H1.2 | I/O | General-purpose 3.3V I/0. MSP430 Port P5 bit 6. See MSP430 datasheet.
P5. 7 H1.1 | I/O | General-purpose 3.3V I/0. MSP430 Port P5 bit 7. See MSP430 datasheet.
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CubeSat Kit FM430 Flight Module Rev. C

CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 I/O Port 6

Name Pin | I/O Description

General-purpose 3.3V I/0. MSP430 Port P6 bit 0. See MSP430 datasheet.
P6.0 H2.8 | /0O | - RTS/ - CTS. Hardware handshaking for USB (- RTS) & MHX (- CTS),
respectively.

P6. 1 H2.7 | I/O | General-purpose 3.3V I/0. MSP430 Port P6 bit 1. See MSP430 datasheet.

P6. 2 H2.6 | I/O | General-purpose 3.3V I/0. MSP430 Port P6 bit 2. See MSP430 datasheet.

General-purpose 3.3V I/0. MSP430 Port P6 bit 3. See MSP430 datasheet.
P6. 3 H2.5 | /0 | - CTS/ - RTS. Hardware handshaking for USB (- CTS) & MHX (- RTS),
respectively.

P6. 4 H2.4 | 1/0 | General-purpose 3.3V I/0. MSP430 Port P6 bit 4. See MSP430 datasheet.
5

P6. H2.3 | I/O | General-purpose 3.3V 1/0. MSP430 Port P6 bit 5. See MSP430 datasheet.
General-purpose 3.3V I/0. MSP430 Port P6 bit 6. See MSP430 datasheet.

P6. 6 H2.2 | I/0 | —OE_MHX. Normally configured as an output. Controls FM430's transceiver
interface.

P6. 7 H2.1 | I/O | General-purpose 3.3V I/0. MSP430 Port P6 bit 7. See MSP430 datasheet.

CubeSat Kit Bus PIN DESCRIPTIONS — Analog References

Name Pin | I/O Description

VREF+ H1.26 | O | MSP430 VREF+ pin. See MSP430 datasheet.

VREF- H1.30 | /O | MSP430 VREF- pin. See MSP430 datasheet.

VEREF+ H1.28 | | | MSP430 VEREF+ pin. See MSP430 datasheet.

CubeSat Kit Bus PIN DESCRIPTIONS - 12C Bus

Name Pin | I/O Description

SDA_SYS | H1.41 | I/O | Isolated I2C data. This signal is generated off-board.

SCL_SYS | H1.43 | O | Isolated I2C clock. This signal is generated off-board.

CubeSat Kit Bus PIN DESCRIPTIONS — Control & Status

Name Pin | I/O Description

Open-Collector output. Active LOW. Active when an overcurrent fault
condition is detected by any of the FM430's three latchup prevention
overcurrent switches. With series 4.7kQ resistor. Normally pulled up

externally to VCC_SYS or +5V.

-FAULT | H125| O

Can be used to measure FM430's current consumption. The current used by
the FM430 from the +5V supply to generate +3.3V on-board is (+5V — SENSE)
/ 75mQ. Can also be used to bypass the primary latchup prevention in case of
its failure by feeding +5V directly into SENSE.

SENSE H1.27 | O

Reset signal to FM430's reset supervisor. Active LOW. Pulled high to
FM430's VCC via 30kQ. An active signal will pull Flight MCU's —RST/ NM pin
LOW, normally causing a reset. Can be used as a non-maskable interrupt to
the Flight MCU by configuring it in software.

-RESET | H1.29 | |

Control signal to FM430. Active HIGH. When active, turns off all +3.3V

OFF_VCC | H1.31 | 1 | lectronics powered on the FMA430. Pulled low to GND via 100kQ.
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CubeSat Kit FM430 Flight Module Rev. C

CubeSat Kit Bus PIN DESCRIPTIONS — RBF and Launch Switches

Name Pin | I/O Description

S0 H2.33 | | Switch terminal. Normally connected to RBF Switch normally closed (NC)
H2.34 terminal.

s1 H2.35 | | Switch terminal. Normally connected to Launch Switch normally closed (NC)
H2.36 terminal.

S2 H2.37 | | Switch terminal. Normally connected to RBF Switch normally open (NO)
H2.38 terminal.

S3 H2.39 | | Switch terminal. Normally connected to Launch Switch normally open (NO)
H2.40 terminal.

S4 :gj; — | Switch terminal. Normally connected to RBF Switch common (C) terminal.

S5 :532 — | Switch terminal. Normally connected to Launch Switch common (C) terminal.

CubeSat Kit Bus PIN DESCRIPTIONS — Power

Name Pin | I/O Description
VBATT Egjg — | Battery voltage. EPS-dependent. Typically +7V to +10V.
+5V USB | H1.32 | - +5V power USB power. Present whenever FM430 is connected to a USB
host.
+5V Eggg — | +5V system power. From EPS. All FM430 power is sourced from +5V.

+5V power. Derived from +5V system power. Used by transceiver. Under
control of the Flight MCU. The current used by the MHX transceiver from the
+5V supply is (+5V — +5V_SW/ 75mQ. Can be overridden by feeding +5V
directly into +5V_SW

+5V_SW | H1.33 | -

VBACKUP | H142 | — Battery backup voltage (e.g. for RTC's). From EPS or other module. Typically
+3V to +3.6V.
VCC SYS H2.27 | | +3.3V system power. Normally generated by EPS. Not normally connected to
- H2.28 FM430's local VCC.
AGND H2.31 | — | Analog ground. Connected to digital ground (GN\D) at the FM430 Flight MCU.
H2.29
G\D H2.30 | — | Digital ground.
H2.32

CubeSat Kit Bus PIN DESCRIPTIONS — Transceiver Interface

Name Pin Description

-RST_MHX | H1.34 +5V reset input to transceiver. Active LOW.

-CTS_MHX | H1.35 +5V clear-to-send output from transceiver. Active LOW.

-RTS_MHX | H1.36 +5V request-to-send input to transceiver. Active LOW.

-DSR_MHX | H1.37 +5V data set ready output from transceiver. Active LOW.

-DTR_MHX | H1.38 +5V data transmit ready input to transceiver. Active LOW.

TXD_MHX | H1.39 +5V transmit data input to transceiver. Idles HIGH.

o|—-|—|o|—-|o|—|&

RXD_MHX | H1.40

+5V receive data output from transceiver. Idles HIGH.

° For maximum compatibility with earlier revisions of the FM430, VCC_SYS can be driven from the FM430's VCC via a 0Q resistor for
those applications where the EPS does not provide +3.3V and only a very small amount of +3.3V is required off-board.
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CubeSat Kit FM430 Flight Module Rev. C

CubeSat Kit Bus PIN DESCRIPTIONS - User-defined

Name Pin | I/O Description
USERO H1.47 | 1/0 | User-defined.
USER1 H1.48 | I/0 | User-defined.
USER2 H1.49 | I/0O | User-defined.
USER3 H1.50 | I/0O | User-defined.
USER4 H1.51 | /0O | User-defined.
USER5 H1.52 | 1/0O | User-defined.
USER6 H2.47 | 1/0 | User-defined.
USER7 H2.48 | 1/0 | User-defined.
USERS H2.49 | I/0O | User-defined.
USER9 H2.50 | 1/0 | User-defined.
USER10 H2.51 | 1/0 | User-defined.
USER11 H2.52 | 1/0 | User-defined.

CubeSat Kit Bus PIN DESCRIPTIONS — Reserved

Name Pin | 11O Description
res. H1.44 | — | Reserved for future use.
res. H1.45 | — | Reserved for future use.
res. H1.46 | — | Reserved for future use.
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CubeSat Kit FM430 Flight Module Rev. C

PC/104 System Bus PIN DESCRIPTIONS
PC/ 104 Syst em Bus

Only +5V and GN\D are inpl enent ed.

+5V
PC104- J1 T

AL 3 -1 K 2 B1

A2 %3 sD7 RESETDRV (3 B2

A3 %= SD6 +5v (& B3

AL x4l SD5 1 R (B B4
wsv {28 IS5 RO | (B8 )
T PC104- 32 (A7 %15 322 DL2Y 165 (B2 2
1 5 co ( A8) *+3 SD1 - ENDXFR [}« (B8 )
DO 1 awo GND (2 Cc1 ( A9) *14 +12V (38« (B9 )
D1 x—3 -MEMCS16 - SBHE [g—x c2 ( A10) %29 I ocHRDY KEYL 129 (B10)
D2 %3 -1 OCS16 LA23 (8 c3 (A11) %21 AEN - SNEMA/[22 (B11)
D3 %4 1 RQIO LA22 (8o (G4 ) (A12) %53 SA19 - SVEMR (5% B12)
( D4) %79l | RQL1 LA21 (19 (G5 ) (A13) %25/ SA18 - rowsS (B13)
( D5) x| RQ12 LA20 (T2 (C6 ) (AL14) %28 sa17 -1 OR 25 (B14)
( D6) x3 | RQI5 LA 118 (C7 ) (AL5) x5 saie - DACK3 3% (B15)
( D7) %72 | RQL4 LAL8 (19X (C8 ) (A16) %33 SAL5 e ( B16)
( D8) %14l - DACKO LAL7 (38« (GO ) (AL7) %33 SA14 - DACK1 3% (B17)
D9 %53 - NEMR (25 c10 Al8 %33 SA13 e B18
D10 %21 - DACKS - MEMW[52x C11 AL9 %34 SA12 - REFRESH 3 B19
(D11) x53 SD8 (52« (C12) (A20) x3J sA11 SYSCLK (9% ( B20)
(D12) %55! - DACK6 SD9 156« (C13) (A21) %33 SA10 IRQY (22 (B21)
(D13) %24 SD10 128« (C14) (A22) %23 SA9 | RQ6 (Fax (B22)
(D14) %23} - DACK7 SD11 (39 (C15) (A23) %45 sag | RG5 (46x (B23)
(D15) %34 DRQY SD12 [35x c A24 %34l SA7 I RN (2 B24
D16 33 +5v sp13 3 C17 A25 %23 SA6 I RGB 2%« B25
D17 %33 - MASTER SD14 [38x Cis A26 %23 SAS - DACK2 29X B26
D18 34 oo SD15 (38« C19 (A27) %23 SA4 TC (29 (B27)
D19 G\D KEY [29 (A28) %22 SA3 BALE 25« (B28)
L L A29 %24l sA2 +5V 28 B29
A30 %23 SA1 asC (89 B30
A31 %81 sa0 GND (82 B31
A2 3 awp G\D B32

C4- C1l5, D4-D15 onmitted A5- A28, B5-B28 om tted

The FM430 implements a subset of the PC/104 specification in the form of two connectors that provide
only +5V and GND for PC/104 modules. Only a total of 32 pins are implemented, 16 on J1 and 16 on J2.
By adding up to 4 8-pin connectors to the FM430, PC/104 modules can be plugged directly into the
FM430 to obtain +5V power and GND. No other connections between the PC/104 bus and the CubeSat
Kit Bus are provided.
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TRADEMARKS

The following are Pumpkin trademarks. All other names are the property of their respective owners.
*  Pumpkin™and the Pumpkin logo
» Salvo™ and the Salvo logo

¢ CubeSat Kit™ and the CubeSat Kit logo

DISCLAIMER

PUMPKIN RESERVES THE RIGHT TO MAKE ANY CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO CORRECT ERRORS AND IMPROVE
RELIABILITY, FUNCTION, APPEARANCE OR DESIGN. PUMPKIN DOES NOT
ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY
PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY
LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

PUMPKIN

744 Naples Street

San Francisco, CA 94112 USA
tel: (415) 584-6360
fax: (415) 585-7948

web: http://www.pumpkininc.com/ web: http://www.cubesatkit.com/
email: info@pumpkinin.com email: info@cubesat.com
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